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This report presents information from Phase 1} o'f the baseline cycle of the
National Science Foundation's (NSF's) National Survey of Academic Research
Instruments and Instrumentation Needs. The data were collected in early 1983 from
department heads  and from faculty scientists and engineers at a stratified probability
sample of 43 universities selected from the 157 largeét academic research and

devélopment (R&D) perforrﬁers, excluding medical schools and Fede_rz;lly—funded R&D

Centers. In each sampled department; inventory lists containing information on each -

piece of scientific and engineering equipment were examined. Nearly 5,000 equipment
ilems were selected in the Phase I survey, producing nationally representative baseline
indicators of instrumentation needs and of the amount, condition, cost, and usage of
the existing national stock of .academic research Yinstruments < in three selected

.fields — the physical and computer sciences and engmeermg. The second phase of the

baseline survey, involving the agricultural, biologichl and environmental sciences, was
_ conductedtin 1984 and will be presented in a later report. The survey was limited to
" instrument systems costing $10,000 to $1,000,000. R
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-The. NSI 'S~ Nationyl Survey of Academic Research Iistruments and

Instrumentation ~Needs reccived near-universal support among ‘re-
spondents.  Although substantial time' and cffort werc required to
prpvide the many survey lists, forms and questionnaires, each of the
43 universities in the original study. sample participated fully in the
rescarch, and only seven of over 4,000 originally sampled research
instruments were unaccounted for as a result of rescarcher refusal to
__brovide the requested data. In and of itself, this extraordinary level
" of response is a significant indicator of the extent of congern that
exists throughout the academic community about the adequacy of the
current stock of research equipment.

L]

This concern, implicit in the study's Hhight response rates,  was

- expressed expllcntly in the survgy of heads of research departments

AMOUNT AND

, .

and facnlltles in the phymcal and computer sciences and engmee;mg
Over half (52%) of the depértment heads’in these fields chur&etemzed
the research instrumentation presently available to untenured faculty
as typically "insufficient;" about as many (46%) so- ehm acterized the
equipment available to tenured researchers. .

90 percent of the department heads surveyed reported that, as a
result of lack of needed equipment, there arc presently important
subject areas in which their research per sonnel cannot ¢onduect critical
experiments. This leyel of concern was found in all fields and°
'subfields and in all types of universitics studied.

According to 90 perecent of the department heads surveyed, the top
priority need is for upgradlng and expansnon of lesealeh cquipment in
the $10,000 to $1,000,000 range. . : N .

s
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CONDITION OF EXISTING EQUIPMENT

<

" Many of the quantltatxve findings appear to be consistent with
department heads' qualitative assessments of current instrumepiation
. inadequacies. For example, the estimated original purchase cost of
the eptire 1982 national stock of all $10,000 to $1,000,000 academic
research equipment that has been accumulated in the physical and



- state-of-the-art was _ the most advanced edu

computer sciences and engineering is $1 billion. In functional terms,
the 1982 national sfock is smaller than that, since one in every four
research instrument systems physically present in 1982 had been
completely inactive for at least a full year and was technologically
and/or mechanically obsolete. ..
At the_dther end of the spe'etrum, only 16 percent of the systems in
the 1982 national stock in the fields surveyed were classified as state-
of-the-art. - S ’
One-half of all research instrument systems was purchased within the
previous 5 years; one-fifth was 6 to 10 years old; and the remaining
three—tenths was 10 or moyre years old. N
For the bulk of the equipment in researgjh use in 82, that which was
not state-of-the-art, over half (58%) was in less than excellent
worklng condition. One-half (49%) of the equnp{hent classified as not
pment to which the
research users had a access indicating that mvestlgato)rs do not have
access)to more advanced equnpment .

4

Two-thirds of all in-use research equipment ?8%) were acquired

partly or .entirely with Federal funding support¢ The NSF was the
principal source of Federal instrumentation support, accounting for
27% of the aggregate acquisition cost of all in-use research equipment
in the fields' surveyed. The Department of Defense (DOD) was also
a major source of instrumentation funding, accounting for an pverall
14% . of all instrumentation support in Phase I fields and for a
substantxal 22% of englneermg instrumentation support.

As of thefand of 1982, recently—enacted Federal tax incentives aimed .

at increading industrial donations of research equipment to colleges
and universities had not yet had much of an impact. ©Only 1% of the
in-use academic research equipment in the fields surveyed had been
dohated used, and only 2% had been donated new. Most in-use
equipment (84%) had'been purchased new, off the shelf.

.. T

MAINTENANCE AND REPAIR S

[

On the average, departments spént $50,000; or 16'percent of their
instrumentation-related expendltures for maintenance and répair
“(M/R) of research equxpment in FY 1982. :

'8
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UTILIZATION

" Most research departments (94%) in the~ physical sciences and

engineering operated or had access to on-campus rmhachine shops or

" other facilities for M/R of their research equipment. However, only

excellent, and these departments spent almpst/twice as much, $88,800
per department, for M/R of research equipment in-FY 19 s the

.

overall average of $50,000 across-all departments. .o

6% of the departments in these fields assessed their M/R ws as

y , )
Service contracts constituted the most common form of maintenance

" and repair of research equipment in computer science: 49% of all

in-use systems in this fielq were maintained principally. through
service contracts in 1982. By contrast, on-campus M/R and research
personnel were the principal sources of M/R for equipment in the
physical sciences and engineering, where 47-49% of aM in-use research
systems were maintained principally by in-house staff.

3
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'Since the supply of equipment needed for frontier research is limited, it is

important that the equipment which does exist .be well utilized. Insofar as one can

. .y .. R ' !
judge from the mass of survey statisties peftaining to location and usage, it appears

that conscientious.effofts_are being made to achieve widespread, equitable sharing of

available research equipment:

>

-

Nearly half (45%) of all in-use research equipment in the 1982,

,'rf\ational stock ‘was located in inherently shared-access facilities —

department-managed common labs, national and regional labs, ete.

Although a substantial fraction (35%).of the equipment in Phase I
fields was not amenable to widespread usage (being dedicated for use
in a particular experiment) and although much of this dedicated -
equipment was located in within-department labs of individual
investigators, the mean annual number of research users of instru-
ments located in such labs was 8.9 in 1982, a figure hardly suggestive

of restricted access. : :

The mean annual number of, users of research instrument systems that
were located in inherently shared-access facilities was 28.9 users per
system in 1982. - ' '

» .

Particularly for comparatively high cost instruments, there was

_considerable evidence of routine sharing of. equipment beyond the -

confines of the host department or facility — sharing with faculty and
students from other ‘departments and even with those from other
universities or from non-academic settings. '

o«
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BACKGROUND " e . o ) i
T - D , N7
" ‘ Reeent -advances in microcircuitry and other fields have led to the
developmient of new gene‘rations of research instruments with capabilities vastly more
powerful than those available 10 or 15 years ago. 'As measurement tools have become
T tnereasingly complex 'and'. powerful, however, they have also become increasingly
eXpensive During the past decade, as instrumentation costs progressivety increased,
“many of the natlons colleges and . universities expenenced severe fiscal problems
reducnng their -ability to fund new acquxsxtxons. "
The.eurnul-ative effects of these trends on academi(; research are difficult
’ to assess. A 1980 survey. of xnvestxgators ‘at 16 leading res\earch unlversmes reported
, numerous instances where scnentxsts felt - that, because of a lack oT needed
instrui’nentation they were no longer able — or were on the verge of being no longer
able — ta work at-the " frontier of research in their respective fields. 1 .However, the

evidence to date has been almost enb{rely anecdotpl

' “

- . ) '} .
-In lecognmontof the need for "objective xnformatnon in the area," the

House Co gz)mlttee on Science and Technology recommended that the Nattonal Scnence

Foundati "conduct inventories of, and analyses of the needs for, - scientific -

™ "instrumentation"'lz The resulting legislation, when enacted an@ signed into law,

directed the Foundatlon to "develop indices, correlates or other suitable measures or

indicators of the status of scientific xnstrumentatxon in the United States and of the

3

- current and pro;ected need for sc1ent1f1c and technological 1n5\trunvéntatlon " In

w . .
P .

lAssociation of American Universities. The Scxentxfxc Instrumentatxon Needs of
Research Universities, Report to NSF, 1980. '

2House of Representative Repof't No. 96-61 (1979), p. 30. . ' - \

.

3An Act to Authorize Appropriations for Actlvmes for the National Science Eounda-
tion for Fiscal Year 1980, and for Other Purposes Public Law 96-44, Section 7.
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response to this mandate, the Foundation initiated a 'feasibili_ty study in FY 1980 to:
-(a) ‘design ‘quantitative indicators of current status "and t!‘ends;ﬂl/'éhe stock, condition,
utilization and needs for research nstvumentatiof) in_gcademic settings, and (b) assess
the availability of this information and determine the most appropriate data sources

and methods of data collection.

]
<

Tf'le feasibility study: conducted\by Westat, Inc. in Fall 1981 ‘at -a national
. sample of 38 cdlleges and universities, c~oncluded that it was feasible. fo obtain reliable
T quantitative i[’xdicators of current status and trends in academic research instru-
mentation. ’i:he'feasibility studby' final 1‘éport presented recomhendations concerningr~ )
.pl“OpOSC(l data collection- methodologies and.statist‘ical indicators to be constructed
.fro__n{ the resﬁlting data.4 "Final specificat{ions for the baselir;é national survey were
developed by NSI' following extensive review of the feasibility study findings by other

“'Federal agencies and by university scientists and research administrators.

- .
. * ~

THE BASELINE SURVEY

R :

Yo " The NSF baseling instrumentation survey, as it has come to be known; calls
for the development of qua'n-titati'.ve indicators of the cur}'e?lt national stootk,
’/\; - cost/intvestment, con_d)'t‘ion, obsolescence, utilization and ngedvfor' major res‘ea‘t"ch .
i/ds*trume ts in academic settings. _
The baseline survéy was conducted in two stages, 'or phases. ' ‘Phase 1,
"condueted during the 1982-83 academic year at a stratified probability -sam_ble of 4.3
universities (excluding Federally-funded R&D Centers), concerns existing‘acade'mic »
research instruments and instrumentation needs in the physical and c6ﬁ1puter‘sciehces
and enginecring. Phase 1I, conducted during the 1983-84 academic yéar, completed
the ecycle fby collecting data for the --agricultural, biological, and environmental -

seignees. The sa'me universities that participated in Phase I were asked to contribute -

ra

» ‘. [ . , .
: " .
.4 = [ ' ° - /
. . ’ .
. \ M . . v

s

4I|1dica19£s of Scientific Research Instrumentation in Academic Institutions: A
Feasibility Study. Westat, Inc., March 1982. '
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to Phase, 1l as well together with a segaratoly drawn sample of 24 /edlcal schools,
" . needed to provnde a comprehenswc -picture of - academlc mstnux/entatlon in the
1 s 5. v N ‘
biological sciences ‘ ; - :\ |
7 |
In each Phase, two kinds of data were collected. First! all departments ano : /
nondepardméntal research facilities in applicable ficlds vyére asked to provide -/
information about the departr’hent or facility as a wholg,/, particularly regarding !
resecarch equipment costs and fneeds Second, from equipment listings s‘Upplied by the K
‘umvelsnty (somctlmes with asmstance from the 1nvolvcd/ departments), a sample of , .
research’ instrument system}: was selected from each departnmnt and facnhty, and the P o
punupal investigator (or othcr knowledgeable individual) was /asked to provide t.
mformutlon about the 1nstrument's cost, age, condition, usage, etg. These latter data,

were used to construct quantltatlve statlstlcal mdlcators 6f the cost, eondltlon otc.

ALY

Until very recently, /it would not have been feasible to obtain.the kinds of equipment

of the national stock/of cxisting academlc researyh 1nstruments in the fnelds surveyed.

“’l'lst*g lO(]Ulled for the selcotnon of such mstrument samples. Most of the computerized ]
university propert,y inventory systems that were so useful In generating sampling lists - .

for the study ca:me into being or were substantially upgraded within" the .

L i . - . Y, -
- three years. *

lhe cquipment sur'\/ey component of "each Phase was restrioted to

mbtrumcnt, systems with an original purchase cost of $10,000 to $1,000,000. 'S'y'stems

.above ‘this range are genelally weLl known throughout ‘the research and policymaking

. ' Lommumtles and ‘are 1nd1v1dually/subject to ongomg policy analysns. The selectlon of
the $10,000 lower 11m1t was baséd partly. on the feasxbxhty study findings that while
'only ‘10 to.15 percent of the /instruments over $500 in labs of individual principal
inveqtlgato;s cost $10,000 or more puch mstruments accounted for ovel 80 percent of
- the aggregate cost of all $500+ mstluments Also it was the consensus of the NSF
lntelagel;}cy Working Group _advnsons_ that individual pieces of equipment below $10,000
are) seldom of critical importan,ce in determining whether an academic scientist or
- 'engineer is ‘abl_e to purst/te&,his or her research interests. _ g 7 ) L.

“
L . . . /

5I‘undlng support - for the medical school component of the Phase Il data collectlon was
. ' _ provided by: the National Institutes of Health . X

/ . "

. . - :I/' R . i X . i , ¢ ‘3 R ) . - '_l . . . . - oo “T.::J
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"The response to the Phase I data collection was truly cxtraordinary. All 43'
sampleq universities agreed to partlclpate in the survey. All 348 appljcable dopal t-

ments and other research Taollltles at sampled umversmcq provndcd at least partial ‘

data to the study. -.Of an initial sample of 4,648 individual items of rest,arcM
equipment in these departlrients and facilities, outright refusals to provide requested
information were obtained for only 7 items (0.1%). .This remarkable respense suggests
that .the suybject of the“survey, the adequacy of university ‘research-equipment, is a

matter of near-universal interest and concern throughout the academic community.

-
¢

. “a
.

THIS REPORT

. ‘ : .‘ - \ .
This analysis of data from the first Phase of the baseline cycle of the NSF
instrumentation survey has two principal ob]ectlves (a) to constluct and examine ‘a

variety of quantitative statlstxcal mdncators of major characterlstlcs of the current

" national stock ofwacademlc research equipment in several fields, and (b) to document

differences among researc Lls arid among types of mstltutlons in theqe 1nd1cator9

In the following sections, P.

-

-

-

-8

1. Department heads' assessments of mstrumentatlon needs and pgiori-
- ties; -

.

2. The amounts and costs of research equnpment in the 1982° national

stock;
3.  Instrumentation age and condition;
4. Funding patterns;

f

J.  Instrumentation location and usage; and - - ‘

6. . Instrumentation maintenance and repair. . v

The ‘final section contains a brief summary of the Phase I findings. Further

information about the survey design, response rate, and -analysis procedures --

- including definitions of key analysis variables =~ is presented in Appendix A (Technical .

Notes). “The detailed statistical tables, which provide the basis for the ‘following

discussion, are presented in‘Appendix B.

-
B .
'4"'"} *
'

] findings are hlghllghted with respect to six major
. - ’ -« .
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‘ - | NEEDS AND PRIORITIES
E . . . —— ‘
HIGHLIGHTS |

. 90% of départment heads in the-physical and computér sciences and
engineering indicated that there were investlgators who were unable
to perform critical experiments inWheir areas of research t%ecause
they lacked needed equlpment _ >

e ~52% of departments and facilities chaxactenzed the research instru-
’ " mentation available to untenured faculty and principal investigators as
"insufficient.” Only 7% characterized their uipment status as

"excelleﬁMsntuahon was only marginally bétter for tenured =
faculty artl equivhlent principal investigators. _

.. Such instrumentation conéern) were nearly -as widespread among the
largest research departments as among the many smaller, less well- :
funded departments. : ‘ ' )
. The most common recommendation (53% of department/fggility heads)
concerning instrumentation needs and priorities was for Federally-
assisted upgrading and expansion of equnpment in the, $10 000 to
t "$50,000 range.

. 'Another very frequent, top priority recommendation was for increased
: : y Federal investment in major shared-access instrument systems in the
- - $50,000 to $1,000,000 range (36% of department/facility heads).

Few depart?nent heads identified, gs their top priority heed, large-

¥ scale regional and national facilities (3%) or general enhancement of
equipment .and supplles in the labs of 1nd1v1dual pnncxpal investigators . _
(10%). _ : , ‘ v

r T e

DISCUSSION : ' N - | | -

_‘ The: heagds of .research departmeénts and facilitieSi\n the physical and o
‘computer sciences and engineering wer(; asked their $iews about the adéquacy of
- existing research equipment and about their equipment needs. Their responses were
essentially oplmons, and as such were similar in nature to the many earlier anecdotal

) reports thg{ "have appeared on thls general topic. The dlfference was that the data

h) . .

L3 . . - . .
. . . . . A N . ‘ * L

- Lol . i . A
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discussed below 'accu"rately represent the views of a large, statistically representative |
cross-section of a well-defined poputdtion (i.e., heads of degantmeuts ‘and research
fncilitieé in the physical and computer sciences and engineering et the 157 largési -

‘ and presumably best equipped -- research universities "in the nation), not Just the
N opinions of- individual spokespersons: or instrumentation advocates. )

/ N - »

. " v

Limitations Imposed by Lack of Equipment
‘The first of three broad opinion questions asked whether there were "any
lmportant subject areas in which 1nvest1gators 1n the depaxtment/facnhty were unable
to perform critical experiments in their areas of research interest because of a lack .
of nceded equipment." On this issue, there was very. little difference of opinion (see
Figure 1). Overall, 90 percent of department and resear ch facility heads replied in
the affirmative, and that was the response (plus or minus 5%) for each individual field
and subfield, for each type of university, and for each departmen{ size category (see |

. . J
Appendix Table B-1). These findings support and reinforce earlier anecdotal peports.

¢ ) Figure 1. Percent of departments reporting inability )
: to conduct critical experiments due to lack -
of needed equipment, |982

N

—
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)
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Reference: Appendix Table B-1 .
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Adequacy of Research Equipment

.

The second opinion- question inquired: "in termslof its cupabilitj to enable
investigators to pursue their. major research interests, is the research equxpmcntsm
-thxs departmen{ generally excellent adequate or 1nsuff1c1ent"" Department/‘facnllty
heads were asked to respond separately for equipment avaxlable to tenured faculty
(and equivalent principal mvestlgators) and for that avallable to untenured faculty (andl
eqmvalent p\ncnpal mvestngators) QOverall, slightly more than half of the {epart-
ment/facnllty “heads characterlzed the research eqﬁm available ;to untenured
investigators as msufflcxent (52%) only seven percent described it as excellemh (see *
Appendix Table B-2). Computer science had the smallest percentage of departments'
with reportedly insufficient equipment for untenured s‘taf'f (40%), the physical sciences
were next (48%), and éengineering had the largest percentage (50%). In four of the five
major flelds of engmeenng research, ~the 1nsuff1c1ent percentages were con&derablyh
higher -- in the 65 to 74 percent range. Civil engineering was the exceptlon, in that
field, only 48 percent of department heads considered the equipment available to

untenured staff to be insufficierit. ‘
R .

-

Figure 2. Percent of departments assessing the research
equipment available to ‘tenured and untenured

100 faculty as generally "insufficient”, 1982
80~ L - _ | | veNvReD
— 1 | 3 untenvRen |
Z 60- -
J
<
u e
% 404
20

Puvsmaf ENGINEERING COMPUTER
SCIENCES SCIENCE

Reférence . Appendix Table B-2
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\\ Findings for established, tenured investigators were much the same as for
\([ntenured researchers, excep‘t“ that' the pereent of depayfﬁent heads euuu‘acterizing
the instrumentation situation as insufficient was consistently a few pointg lower with
reference to tenured researchers in two of the three maJ\or fields Sstudied (see
Figure 2). Even with regard to their senior scientists, however, a slight majomty of
heads of engineering departments (51%) described their research instrumentation as
insufficient. o ' . " ~ p .

+

) At the smaller ®&D institutions and“ati dﬁ:partment_s \fgitn the smallest R&D.
budgets, there was essentially no_difference- between tenured a@'untenuted staff in
the assessed adequacy of the instrumentation, available to the‘m'\‘e.g.,'in both staff
categories, insufficient instrumen}{ltion was reported by 55% af the heads of
_departments and facilities with FY 1982 R&D expenditures under $50,000). ~ At the
largest R&D institutions and departments, the situation dbpears less .bleak, but only
for the established, tenured researehers (e.g., at the largest private- universities,

insufficient instrumentation for untenured staff was reported 46 percent of the time,

N but insufficient instrumentation for .tenured researchers was reported by only 28
, percent of these same departments). See Figure 3. Even in,the most extreme cases,
-~ \ :

Figure 3. Percent of deparlments/facilitces rating available
research instrumentation as inadequate, by RGD .
size of department and category of research
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however, the situation. was hardly reassuring; at departments with the largest R&D

budgets, the most senior researchers werc described as having excellent instru-

mentation only 10 percent ol- the time.

i
-

A
H

1

The third opinion issue concerned department heads' recommendation as to
the instrumentation area in which increased Federal investment would be "most
beneficial to investigators_ in- this departme'nt/facility " . Onec choice, "large scale,
regional and national facilities (large tclescopes, reactors, oceanographxc vessels, high

performance computers, etc.)," was the top pnorlty recommendatlon of a few

~department heads in physxcs/astl onomy (8%) and in electrical engmeenng (1%). This

choice was not generall popular, however. Overall, only three percent of department

and facility heads géve this recommendatlon (see Appendix Table B-3).

At the other extreme, "gen'eral enhancement of cquipment and supplies in
labs of individual principal investigators (items generally below $10,000)," was also
unpopular. It was selected a$ the top priority recommendation by or{ly seven percent
of department heads overall. Chemical engineering wgs the only ficld in which this

recommendation occurred with any .re'gularity' (21% of department heads).

In validation of the views of NSE's project advisors who recommended that
the study be focused on cquipment in the $10,000 to $1,000,000 range, this was ~th*é’_
area of top priority nced for 90 percent of the departments and facilities in the fields
surveyed. Wlthm this range, responses were_split between departments/facilities that
had the gr eatest need-for "upgradmg/expansxon of equipment in the $10,000 - $50,000
range" (53%) and those whose gleatest need was for: "major shared-access instrument
syst‘oms ($50,000 - $1,000,000) not presently available to department/facility members"
(36%). (See Figure 4.) In some fleldS particularly civil, chemical, and mechanical
engineering and computer science -- and in the smaller R&D departments and
institutions — the predominant need was for great‘er funding of equipment in the
$10,000 to $50,000 range (see Appendix Table B-3). However, in other fields and in
the larger departments and umversmes, there was also a substant,lal need for more

costly equnpment ' .

918
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"in funding support.

Figure 4. UOepartment/facility top priority recommendation
for increased Federal support of academic

. ' research equipment
_ o . UNDER’ o .
. OUER s1go00 ~
. $1000,000 % -
. 3% ¢ _$10,000- ‘
& $50,000 ~
. N, 53% ) .
- $50,000-
$1,000,000
36% )

. Reference : Appendix Table B-3 .
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'I‘he‘ above findings are consistent with previously-reported, anecdotal

L

cvidence. They suggest ‘that, at the department level, concerns about inadequate

instrumentation were of significant proportions. -~In all of the research field$ surveyed,

“the belief was so widespread as to be essentially universal that instrumentation inade-

qu?cies have already reached the point of impairing academic scientists' abilities to

* work competitively at the frontiers of scientific knowledge. \Two particularly

disturbing aspects of the findings were: (1) instrumentation concerns were nearly as

' widespread among the very' largeét and most prestigious research departments apd

institutions in the nation as they were among the many smaller departments and

universities; and (2) the principal need appeared to be for instruments of substantial

unit cost -- $10,000 and above. Both factors suggested that the alleviation of current

_insh‘mneﬁtation problems — as seen from the perspective of department heads in the

physical and computer sciences and engineeriflg — will require a considerable increase

*

¢
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An_ estlmated $230 million was mvestéd in nonexpendable academm~
research equipment (with unit cost of $500 ‘or more) in FY 1982.- This
amounted to $10,000 per faculty ~level researcher. * ’
Department and facility headq projected an aggregate FY 1983
instrumentation investment of $264 million, a 6. pelcent increase
over FY 1982. _ . ' oo

Mean FY 1982 reqearch equipment expenditures per faculty researcher
were highest at large private universitigs ($16,000 per faculty
rescarcher) and lowest at small public universities ($8 000 per faculty
rosearcher).

In addition to direct outlays for purchase of research equnpment
academic institutions spent an estimated additional $60 million for
maintenance and repair of existing research eqmpment and $85 million
for purchase of research-related computer services in the fields

surveyed. “ , K ¢

At the end of 1982, the national stock of academic research.
instrument’ systems in the physical and computer sciences and .~

engincering was estimated to have consisted of approximately 25,000
instrument systems in the $10,000 to $1,000,000 range,. w1th an
aggregate purchase cost of $1 billion.

Not counting Federally-funded R&D Centers, an additional 40 to 50

"super-systems" with unit costs over $1 million were estimated to

exist in academic settings, with an aggregate cost of $250 million.
Although details about these multi-million dollar systems were beyond
the scope of this research it was determined that most were used for
research either in high energy physics-or in astronomy
\

The 38 top 'K&D universities, which accounted for about half of -all
academic R&D expenditures annually, also were estimated to contain
about half of all existing academic research instrument systems in the
$10,000 to $1 000,000 range.

s
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This section presents survey findings concerning (a) department heads'

DISCUSSION | | | - ~

.d

_curkent and projected annual levels of investmef:t in nonexpendaple research
equipment as of December 1982; and (b) the accumulated amount and cost of.all
$10,000 to $1,000,000 research instrument’ systems physically present ‘in.academic

settings as of December 1982.

A d - - )
n . . h »
: > M -

1982-83 Annual Investments into, Research Equipment

*

J In the fields surveyed, an estimated $230 million was invested in FY 1982
in research equipment costing $500 and over. (See Appendix Table B-12.) For the
same fields, it was estiméted that an additional $85 million was spent to purchase
rescarch-related computer services, and $Gp million was spent in the méintehance and
repair of Tesearch equipment (see Figure 5). | |

’

- ‘ |
‘ Figure 5. lnst.rumentation—reelated exwpenditures in
- academic departments and facilities, fY 1982

MILLIONS $23l,000,000 .
2507 N (CIS o
2007 i
© 1507 g
1007 _
) &
507 s
)PURCHASE OF MAINTENANCE/REPAIR
RESEARCH. RESEARCH-RELATED OF REGEARCH
EQUIPMENT COMPUTER SERVICES EQUIPMENT
Reference : Appendix Table B-12
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In addition to looking at the total expepditures for research equipment,

estimates for antxupated FY 1983 pUIC{‘aSCS of reseaxch equipment $500 or more were _

obtained. While the actual FY 1982 expenditures were $231 million, the totals for the
fields surveyed were anticipated to be over $264 'million for FY 1983. This amounted
fo a 16 percent change in the annual expenditures between FY 1982 and FY 1983.
(See Appendix Table B—lé,.) The field with the largest projected _increasé by far was
computer science, which anticipate::l a %7 percent increase from the FY 1982 level.
Enéineering anticipated a 13 percent change between FY 1982 to FY 1983, while the
. physical sciences anticipated a 9 percent change Projections did rot vary by type of
university. These "raw} p[‘O_]eCtlonS were not -adjusted for the effects of inflatign,

~

The 1,200 research departments and faciljties in the physical and cpm_puter

LY
I

sciences and engineering-at institutions in the survey universe can be divided into
three approximately equal "size" classes, based on aggregate FY 1982 purchases of
research equipment: those purchasing under $50,000 (32% of all Phase 1 departments
and facilities); those purchasing $50,000 - $199,999 (34%); and those purchasing
$200,000 or more (34‘56). As one would perhaps expect, most departments at large
private universities (62%) were in the top% third in equipment i)urchases; few
departments at Smaller public universities (23%) were in zthis size'class; and other

institution types were intermediate (seesAppendix Table B-14.)

~

In FY 1982, total instrumentation purchases amounted to $10,000 per

faculty-level investigator in the fields surveyed. Per investigator, computer science,

spent the most for research equipment, and engineering spent the least ($11,700 and
$7,600, respectiveiy.) The average amount spent per investigator in the Bhysical
sciences was $10,600. Within 'major fields of ehgineéring, there was quite a range in
mean FY 1982 equipment expenditures per inve!stigator with electrical engineering
spendmg most ($16,600 per investigator) and mechamcal engineering spendlng the least
($4,100). (See Appendix Table B-15.) ‘ . _ -

22
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Magnitude ol the 1982 National Stock of Imstruments

4

The foregoing discussion concerned annual éxpenditures for nonexpendable
pesearch equipment in "the $500 to $1,000,000 range, ;15 determined from the
depzirtment/facility survey. The remainder of this section presents findings obtained
from the-survey of $10,000 to $1,000,000 iﬁstruments concerning the magnitude of the
1982 Sational stdck of academic research instruments in th‘e physical and computer

sciences and engineering. In these fields, there was an estimated total of 25,000

rdsearch systems in existence at the end of 1982. The aggregate purchase cost of

these systems was approximately $1 billion.

In examining the data by field of research; the physical sciences had the
largest dollar amount of research equipment (57% of the total), with an aggregate
purchase cost of $464 million (see Figure 6). The total cost of systems in the field
of engineering was almost $331 million, ‘and computer science was markedly: lower

with $58 million. (See Appendix Table B-4.)

Figure 6. Distribution of aggregate purchase cost of
academic researchinstrument systems-n
Phase [ fields ‘ '

PHYSICS & S
ASTRONOMY ><P— > ENGINEERING
22% | . = 33%

.
2\
X

S

—

" CHEMISTRY

25% 11
. COMPUTER “:"'3'
SCIENCE e
" 6% .

Reference: Appendix Table B-4
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Unitized- Dollar Amount of Research Equipment

sSever z&mdnces of equipment-intensiveness werc examined, €8s aggl‘egate
dollar’ value of rcsearch equipment per graduate student or per facully scien-
tlst/ulgmeer. In terms of each of these indicators, the physical sciences were the
most equipment-intensive, computer science was least ement—intensive,'and
enginecring fell in between (see Appendix Table B-5). The differences in favor of the
physi€al sciences would have been even greater if the study had included instrument
systems costing over’ $1 mllllon. Even after excluding 16 large Un{yersity-
Administered lederully lund Centers (Oak R;dge, meoln Lab, Argonne, ete.),
extlapolutlon of fmdmgs from\e survey. sample indicated that. there were  an
estimated 40 to 50 additional multn million .dollar- "super-systems" in awdemlc
settings. These super—systems contained roughly $250 million m additional research
equnpment almost all .of which was used primarily for research in hlgh energy physncs
or in astronomy. S .

The 38 largest R&D universities in the, nation were estimated to house

-slightly more than one-half of the 1982 national stock of academic research

instrument systems and represerted slightly more than one-half of the aggregate cost

of these systems. ‘Since these “institutions also accounted for slightly more than one-

“half of all ucademnc R&D expendltures dunng '1982, it would appear that the 1argest~

R&D perfor mers were not very different from smaller umversntles in the- propontlon

of" total uvmlable R&D funds iffested in ma]ox mstrumept systems "The same was
true for publlc and private umversntles within R&D size grouplngs, public and puvate
mstltutlons had applo’mately the same mean numbers of research systems (see

L]

Figure 7).

%

"In examining the cost of systems in the national stock, it was apparent that

although systems costing $75,000-to $1,000,000 were uncommon (accounting for only

.13 percent of all systems in thé $10,000 - $1,000,000 range) they accounted for 46

percent of the aggregate costs (see. Figure 8). .Smaller public universities had a

~ somewhat lower proportion of high-cost instrument systems than other types .of

universities. . _ ' : "
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Figure 7. Mean amount (cost) of academic research
‘ instrumentatlon per uniuersntg
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Reference: Appendix Table B-6
' Figure 8. Instrument coét distributions: percent of .
~ systems vs. percent of aggregate purchase
. : cost of systems
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" * RESEARCH STATUS, AGE, AND CONDITION
N . , .
HIGHLIGHTS .
\ [/ - ' -
# — «_ One.in every four instrument systems in the. 1982 national stock was
' completely inoperable or inactive throughout 1982 and was, in cffect,
. obsolete. ¢ , N

-~

.~ About 50% of the research systems in. exnstonco as of December 1982
were acquired within the prevnous ) yems, however another 30% were
~more than 10 years old. - ; ‘

. Computer science had t/he newest equipment (78% acquired i’n the
prcvious 1 to 5 years), while materials science had the oldebt
equipment: 52% of the systems were over 10 years old.

. Only 16% of the research instruments in the 1982 nationsl stock were.
rated state-of-the-art in early 1983. Of all instrument systems that

were not state- of—thc—art half (49%) were the most’ ndvunced to
which the researchers who used them had access.

1

«  Tor all of the major research flelds"surveyed, the median age of
state-of-the-art systems was three '_yem's or less.

. 491% of the instrument systems'uctual_,ly_in use in 1982 were rated as
_ - being in excellent working condition. :

« * As might be expected, condition tended to decteriorate with ugé most
(70%) systems that were more than 5 years old and still in usc were
, : - not in excellent condition.

DISCUSSION, | -

dhis section reviews baselme survey. findings legardmg three basic para-

meters: the research status and the age of 1nstrumentat10n in the 1982 natlonal stock, .
and the (user-r eported) condition of equipment in active'research use in 1982. - In the

‘research fields surveyed, 28 percent of the national stock.of existing academic

research instruments -systems were not used fbl; scientific research i 1982. Although
2 pe_f'cent‘ of the systems were still under construction, 26 percent, or one in every

four instruments in the nationl Stock,“"srfz méchanically inoperable or completely

. : e 174 286




4

maétlve for‘her reasons throughout the entire year. It would appear that these
systems- were totally” obsolete, mecham(,ally and/or technologically, although they

were still listed on umversny property inventories and they were, in fact, still .

- ‘lswally present.

L)

-As indicated .in Figure 9, Wthh presents the research status of the

jastrument, systems 16 percent of the academlc research systems were consndered to
. -be state-of-the-art by their principal users. The remaining 56 percent of the systems

in {he 1982 national stock ‘were used for research purposes but were not considered
 staté-of-the-art. '_-Thére was little variation by research field or type of institution

4 concerning the issue of instrumentation status (see Appendix Table B-9).

° v

~
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o ’ Figure 9. Research status of academic research -
. - -{instrumentation in 1982 national stock - )
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Age of Research Equipmeni

Reviewing the data concerning age of research équipment presents some

-

‘interesting findings. For the fields surveyed, almost half (49%) of the research

instrument systems in existence as of December 1982 had been acquired within the

last five years (see Figure 10). There was still a substantial percentage of systems

which were over 10 year® old (31%). In approaching these data by fields, computer
science was the field with the 'neV\;gst equipment by far as 78 percent of the systems
had been purchased within the previous five years. (See Appendix Table B-16.)
Materials science had the oldest equipment, reporting 52 percent of their instrument
systems in"the over 10 years old range. Engineering and the physical seiences were
more closely in line for the 1 to 5 years range (53% and 45%, respectively). Although
the difference between the two fields remained fairly slight, the physical sciences did
report a higher percenfage in the 'over 10 years old range when compared to

engineering (34% and 29%).

&

L
¢

Figure 10. Age of academic research instrument systems
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Instrument Systems Classified as State-of-the-Art

4

LY

As can be seen in Appendix Table B-17, only 16 percent of the instrument
systems in the fields surveyed were classificd as state-of-the-art. When these systems
were broken down by purchase cost, 24 percent of systems in the $74,000 to
$1,000,900 range were state-of-the-art. The $10,000 to $24,999 range had the fewest
state-of-the-art systems (13%). In general, state-of-the-art percentages did not vary
greatly by field or by type of institution. Although related to instrument age and
cost, even the neweét and the most costly of existing equipment was rar;ely considered

state-of-the-art. In fact, as illtstrated in Figure 11, only 38 percent of the research

instruments _purchased in 1982 were rated as state-of-the-art. e
Figure 11. Percent of systems classified as
- state-of-the-art .
50— A ' = . N ’ -
__\* . P P A
)
X Y q07 38
z
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YEAR OF PURCHASE
Reference App?lﬁx Table B-18

- r ’
When looking at the age of state-of-the-art research instrumént systems, 80

percent of these systéms were purchased within the five year period 1978 to 1982.

(See Appendix Table B-19.) The median age of these systems was three years or less -

in all of the major research fields surveyed. Of special note is the field of computer
science where, perhaps, the rapid pace of technological evolution is most apparent:
the median age of state-of-the-art equipment in computer science was one year.

(Appendix Table B-20.)

LY
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By comparison, the median age for all instrument systems in thc 1982
national stock was six years. While computer science had the smallest median, (three
years), the median was highest for materials science (11 years old). There were no '

appreciable differences by type of university.

Condition of Research Systems

o

Of all the systems actually in use in 1982, 51 percent were rated as being

" in ‘excellent condition. As might be expected, condition tended to detetiorate with

ége (see Figure 12). When examining the instrument systems in terms of age and
wbrking condition, 67 percent of the systems acquibed within the last 5 years were
judged to be in excellent working condition. However, most systems (about 70%) that
were more than 5 years old and were still in research {Use were nrot in excellent

condition. (Appendix Table B*21.) -
2 :

Figure 12.” Percent of systems in excellent working
condition, by system age
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As one might expect, most state-of-the-art systems (84%) were in excellent

working condition (Appendix Table B-22). However, for the majority of in-use
systelﬁs, those that were not state-of-the-art, 'Qniy 42% were considered to be in
. excellent condition.‘\, There was little difference by field or type of university,
although in computer science an above average 50% of the systems which were not

state-of-the-art were rated as being in excellent working condition.

a

e

«

By itsclf, the existence of substantial amounts.of non-state-of-the-art
research cquipment is not a problem. Even the best-equipped research facilities would

be expeeted to have such equipment — for use in routine analyses, as backups for

more advanced instruments, ete, Non-state-of-the-art equipment is a problem only in

situations where the users of such equipment' do not have access to more advanced
equipment when nceded. Appendix Table B-23, shows that this problem situation was
not uncommon in 1982: half (49%) of all non—state*of—-the—grt inétrument systems in
research use in the fields surveyed were the most advanced instruments of their kind

to which their research user¥-had access. As would be expected, the peroentage was

lower at large R&D institutions (41% to 43%) than at smaller R&D centers (54% to F

"

58%). o

t

i

J



FUNDING SOURCES

HIGHLIGHTS

2

t 58% of the funds for acquisition of in-use academic research
equipment ‘in the fields surveyed came from Federal sources.

*

. . ‘About 5% of the instrument systems were not "funded" in the usual
sense: ' some were acquired at no cost from government surplus, some
were donated, and some were transferred by incoming faculty.. .

. In the fields surveyed, NSF was the principél Federal funding source,
accounting for 27% of the aggregate acquisition cost of all in-use
equipment. . _ : . \

t . Joint Federal - Non-Federal funding packages were not uncommon for
research equipment; 1 out of every 4 in-use instrument systems were .-
acquired with partial -Federal funding. '

-

DISCUSSION
' P .

Overall 58 pergent of the funds for acquisition of in-use academic research
equipment in the fields §urveyed came from Federal sources. By field, Federal -

funding suppor.t was greatest in the physical sciences (65%). See Figure 13. As shown

Figure 13. Percent of aggregate acquisition cost of in-use
sijstems contributed by Federal sources
100 ° : _
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Reference: Appj_o_hdix Table B-26
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in Appendix Table B-26, Federal funding support was heaviest in physies/astronomy,

accounting for 80 percent of the aggregate acquisition cost of all in-use equipment in

this subfield. Materials science was next with 73 percent,

engincering with 70 percent,
\L
(19%).

followed by electrical ™
Fedeml fundmg was least prominent m cwnl engineering
It was also compamtlvcly “low for computer science (43%)

)
-

Large private universities enjoyed the greégtest success in attracting Federal
support for purchase of research equipment. Seventy—threé (73%) percent of the
aggregate acqunsmon cost of all in-use research equlpment were contributed by
Federal fupdlng sources.

As shown in Appendix Table B-2, smaller public umversmes‘

were the least successful (41% of aggregate cost);, Other types of universities (large

publlC and small private) were m_termcdlate (59% «and 63%, respectively)

-

Not all the instrument systems used for research in 1982 were "funded" i

thue*/usual sense. Some were acquired at no cost from government surplus (2%)

Others were donated by industry, foundatiohs, or private individuals (3%). Still others

were loaned by the manufacturers, were transferred to the current host institution by
incoming faculty, or were acquired in other wagys without cost to the university (2%)

In addition, some other research equipment,- was acquired in ways -that imvolved
minimal cost:

it was purchased used (4%), or it was constructed at the university
(49%).

However, the great majority ef m—ﬂae academic research slnbtrument systems

. in the fields surveyed (84%) was purchascd new from the manufucturer and did require

funding support. >

[

Federal Funding Sources -

science, accounting for 42% of the aggregate cost of all \equipment in use

-+

In the fields surveyed, NSF was the principal Federal funding source

accounting for 27 percent of the aggregate acquisition cost of all in-use research
equipment (see Figure 14).

NSF was particularly prominent in the field of materials

In the

. were notable -- and roughly equal -- funding sources.

fields of engineering and computer science, both NSF and the Department of Defense

Combined, the two sources of
funding accounted for about 40 percent of-the aggregate equipment acquisition cost

L4

o

24 33

. . o
- . v



L)

_ Figure 14, Principal sources of fynding for acquisition
of in-use research equipment
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-

In addition, the Department of Energy was al:é,o a significant source of funding in some
fields. For e\xample, within the physical sciences, DOE provided 17 percent of the
funding for equipment inhphysics/astrohomy and, within engineering, provided 11
percent of the funding for materials engineering. In another major field, materials
science, 10 percent of its instrumentation funding was from DOE (See Appendix
Table B-25). '

-8



Funding by Type of University

In examining funding sources by type of university, large public universities

relied onge government sources afid university budgets for 36 percent of their
aggregate instrumentation funding. (It is important to remember that university
budgets for public universities are ultimately state governme‘nf sources as well.)
These same sources accounted fot 49 percent of instrumentation funding at smaller
public universitics.  (Refer to‘.gA[;pendix Table B-25.) By comparison, internal
university sources accounted for only 17 and 25 percent, respectively, at lérge private

and small private universities.

Joint I'unding Packages 5

Joint fl;nding packages were not uncommon for res€arch equipment. One
in every four instrument Eystems in use was acquired with partial Federal funding in
comblnatlon with other funding sources. (Refer to Appendix Table B-27.) Desplte the
number of instrument {stems acquired by joint fundmg, most equ1pment was
purchased either with 100 percent Federal funding (43%) or with 100 percent non-
Federal funding (32%). Computer science had the largest" ercentage of 'equipment
purchased without Federal funding of any kind (44%). Materials science reported the
la{gest percentage of instrument systems purchased totally with Federal funding (57%)
and both fields were equal in the percentage (32%) of equipment obtained with at
least pariial Federal funding. In examining the percént of systems with 50 percent
or ‘more Federal funding by year of purchase, it would appear that there was a slight

decrease in the number of systems funded this way during the period between 1978

and 1982. (See Appendix Table B-28.)
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- A little more than half (55%) of the instrument systems in the $10,000 to
$1,000,000 range in the fields surveyed were located in within-department laboratories
of individual principal investigatoré. The remainder of' the systems (see Appendix
Table B-30) were located in a. variety of ' inherently' Shared—accesse.d faqilities:
department-managed common laboratoriés or instrumentation facilities (32%); na-
tional, regional, or inter-university resear¢h instrumentation laboratories (2%); and

other. nondepa}'tmental research facilities (8%).

Locational Distribution of Equipment

When comparing the locational distribution of state-of-the-art equipment
‘versus other in-use systems (not considered state-of-the-art), .there was no substantial
difference. As can be seen from Appendix Tables B-31 through B-33, instrument
location patterns were also unrelated to institution R&D size, control, or 'S/ear of

purchase.

The physical sciences had comparatively little instrumentation in shared-
access facilities (29%). At the other eXtreme, most .computer science and materials
science equipment (both at 82%) were located in shared-access facilities (see

. Figure ‘15 and Appendix Table B-31).

~

Figure 135. ) Percent of in-use research systems located
in shared-access facilities in 1982
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HITULIGHTS
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DISCUSSION

. : !
. N :
1

LOCATION AND USAGE

1

Almost half (45%) of instrument systems in the fields surveyed were
located in shared-access facilities; the rest were located in within-
departmeént laboratories of individual principal investigators.

35% of ‘all in-use research 'systems were not. amenable to general
pucpose usage, but rather were "dedicated" for use in a partlculhr
experiment or- )senes of experiments. . o

Instrument location patterns were unrelated to whether or not the

_equipment was state-of-the-art, the institution's R&D size ot contrql,
- or the year of purchase.

Most computer science and materlals science equipment was located
in shared-access facilities. .

Location of equi'pment was directly related to cost, with"the most
expensive equipment being most likely to be located in shared-access

_ facilities.

For equipment in use, the mean number of users per system in 1982
was 18. The mean number of users of dedicated systems was 8, while
the mean number of users for general purpose equipment in 1982 was
23.

30% of all in-use systems were used, in part, by researchers from
outside the host department or facility.

Widespread usage beyond the host department eor facility was

especially common for equipment at the upper end of the dost range

and for equnpment in the fields of computer science and matenals
science. '

This section presents a variety of indicator statistics pertaining to the

extent of use qf academic research equipment and factors that may affect instrument

usage, such as the type of research facility in which the instrument is located and

whether or not the instrument is "dedicated" forf use in a particular experiment.



Location of efuipment was directly related to cost. Thus, while only 39

percent of the $10,000 to $24,999 systems were 'in shared-access facilities, 59 percent o

of the $75,000 to $1,000,000 instrument systems were located in such facilities (see

’

Figure 16).

-~

e

Figure 16. Percent of in-use research systems located in
shared-access facilities in 1982 bg system
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In additionﬁt’(')f location of equipment, the survey examined the USage.‘of
instrument systems. There were some instrument systems which were not amenable_
to genergl-purpose, shared usage. These systems were des1gnated -as having been
"dsqicated" fo;' use in a pa\rticular experiment or series of experiments. As shown in
Appendix Table B-34, 35 percent of all the in-use systerr;s in the fields surveyed were

"dedicated" in this manner. Dedicated equipment was more common in the physical




sciences (37%) than in other ficlds. This was particularly truc because of the large
percentage of dedicated equipment in physies and astronomy (46%). Dedicated
equipment. was least often encountered in computer science (17%) and materials

scienece20%),

Number of Users Per System

. . N
During FY 1982, the mean number of users per system for equipment, in -
’ y

use, was 18. As might be expected, dedicated systems had fewer users on the
average. The mean number of users for these systems was 8. The mean number of
users in 1982 of systems that were available for general purpose use was 23. (See
Appendix Table B-35.) As sﬁown in Figure 17, the mean number ol instrument system

o

users was directly rclated to system cost.

»

Figure l?.-- (Mean.n_dmb'er of system users in 1982
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Reference: Appendix Table 8—35
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Computer sciencé was the field with the largest mean number of users (G4),
- followed by materials science (36). There was little difference between the physical

sciences and engineering (with means of 15 and 14 years, respectively).. Within

engineering, -electrical engingering had.the highast mean number of users (20). As
indicated in Appendix Table B*BG, the lowest mean number of users per system was
in the field of chemical engineering with an overall average of 6 users. For all other
ftelds surveyed the mean numbér of ggers was in the 11 to 18 range in- 1982, In
looking at general purpose equipment,ﬂ as opposed to dedicated equipment, the megz

number of users was considerably greater at the’large private universities (50 us

per system) than at other types of universities (means ranged from 15 to 20 users per '

system).

Types of Users of Academic Instruments : ' ' C

-~

IS

‘kNearly all 'in~usé equipment was reportedly used by faculty a:Id/or by
graduate- students and post-doctorates in the departments: and facilities where the
systems were located. In éddition, a great ﬁeal of the equipment was used by
nrese_archers from other departments of the l'miversit? (30% of all in-use systems), by
researchers from other universities (13%), and/or by nonaczfdemié researchers .(9%).

As is evident from Appendix Table B-42, widespread usage beyond the host department

" or facility was especially common for eqlfipmeht at the upper.end of. the cost range, -

particularly-for those systems in the '$75,000 to $1,000,000 cost range.’ In additiox‘
there was especmlly wxdespread use of equnpment By researchers other than thosc m

the host facility, in the fleld of. computer science (see Fi igure 18). K

40- oA
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) Figure 18. Types of users of academic research _
| ~ instruments in 1982 . )
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MAINTENANCE AND REPAIR N, S o
_HIGHLIGHTS, . ‘ )

. For every $1.00 spent purchasing research equipment in 'Y 1982, an 5
additional 25 cents was spent providing instrument malntenance and "
repair. : . '

' : &
‘ . An average (mean) of $50,000 was spent for the maintenance and
o repair of research~ equipment by the departments and f&CllltleS :
- surveyed. - L SN h
_ o

.. Only 6% of the departments surveyed assessed their maintenance and

repair facilities as "excellent." -
, . o .7W1th the exception of computer science equipment, 46% of all in-use
instrument systems (in the $10,000 to $1,000,000 range) received all :‘
needed maintenance and repalr work from on-campus personnel. - > A
. Servtce“ contracts were, used predOmlnately within the first 5 years of ,
: instruments' life spans; only 6% of in-use systems over. 5 years old n
- . were maintained through service contracts. ) _ : I
~ : %y 8 H
‘ ' :
. The mean gost of service contracts was $5,700 compared to the mean :
expenditures of $2,200 for instruments where field service was used. . B
. H
DISCUSSION * . -~ - o
2 As part “of a natioral survey examining costs of academic research o

equnpment it is important not to otverloolﬁosts of instrument malntenance and repair.
In addition to constituting a major component of fotal instrumentation-related costs,

® institutions' maintenance/repair practices -and ptovisions may sigﬁit‘icently affect
instrumentation condition and lpnge-vity. 2 ' Lo i -

: =
-

~

Across the 1,200 physical and computer science and engineering 'depart— ' ‘
* ments x:epresented in this survey, an average (mean) of $50,000 pet department ‘was "
spent m FY 1982 for maintenance and repair of research ‘equipment (see Appendix
Table B 45) In effect, for every dollar spent to acquire ‘new research equipment, an

add1t10nal 25 cents was spent to mafntam and repalr emstmg equlpment. " Average

.
n .w »




-

1

maintenance/repair' (M/R) expenditures in FY 1982 were $88 000 dmong departments.
that described their lnstlumentatlon M/R f&(:llltleS as "excellent ;"' however, only 6
percent of the departments surveyed were if this category. A much larger 40 percent
of departments characterized their mamtenance/repan capabilities as msufflclent and
an addltnonal 6 percent reported 'not having any M/R famhtles at all (Flguxe 19).

L

’

Figure 19. | nlstrlbution of department/focilitg \ .
. i assessments of their instrumematlon
¢ -vsupport services @
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Reference: Appendix Table B-44 ‘

Repair and Maintenance Expenditureé ; : SR

In examining the composmon of repair and maintenance expendltures re-
ported by departments and facilities, the bulk of the expendltureg;‘Y 1982 was for
salaries of] umvermty—employed mamtenance/repalr personnel (52%) “or for service

contracts and field service for individual instruments (29%). (See Appendix

Table B-45.) The remainder was spent for M/R supplles and equxpment (e.g., machu)z .

shop, electromcs shop). .

Overall, 46 percent of in-use instrument systems in &1e $10,000 to

$1,000,000 range received all needed maintenance and repair. work on-campus. This*

Min-house" M/R work was almost evenly split between university-employed M/R staff

AY
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and rescarch personnel, i.¢¥, faculty, graduate students, post-doctorates. For thq
remaining equipment in this cost range, 12 percent were under service contract while
18 percent werce not, but also did not require any mamtenance or rcpair work during
FY 1982.. (See Figure 20.) The rest used field service as needed. Most individual
ficlds fit this general pattern — except for computer science. In that field, half of”
all equipment was covered b)} service contracts, and ‘most of_ the rest received

professional field gervice when needed. (See Ap{i@ndix Table B3-46.) .
e . . ® o . N

'
M SN

Figure 20. .'Pnnupal mieans of seruucmg in-use _
| -. ‘research systems in 1982 .
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Reference: Appendix Table B-46 '

&

Overall ‘for the fields ‘studied, departments/facilities at large private
universities spent twice as- much for equipment maintenance and repair as did

departments/facilities at large public universities ($124,000 and $64,000, respectively).

. Less was spent ($43,000 and $32,000, resgectively) for instrumént maintenance and

repair- at smaller institutions, both private and public. {See Appendix Table B-45.) On
s . T

a7 44

. . . =
- . ) . \ . )i,-.\!
oy



ments $pent the least (,rpe\g{\ﬁ $29,800).

[0

‘department-level basis, physics/ast;nomy departments spent the most for research )

ef;uipment’. maintehénce/t‘epqir in FY 1982 (mean = $91,400); e&ineering ‘depart-

~

Means of Servicing Related to System Age and Cost

s

% L.

The principal means of servicing in-use academic research instrument

Ssystems was -strongly related to system age. Service contracts, for example, were
]

most likely to be used within the first five years of the instrument's lifé span.
Seventeen percent of all in-use systems purchased within the last five years had

service contr acts in place#but this percentage dropped to 6 percent for systems over

five years of age. (See Appendix Table B- 47.) Conversely, older equipment over 10 -

years of age was much more often -servwed by en-campus personnel (university-
emplo\yed M;R‘ staff ‘or the instrument's research users) than was. newer equipment
under 6 years of age: 62 percent vs. 36 percent, respectively;

For instrumentsiwhere the purchase cost was in the $75,000 to $1,000,000
range, FY. 1982 expendltures for maintenance and repair averaged (mean) $7,200. In
the $50,000 to $74,000 range, the mean was $1,600; for the $10, 000% to $24,999 range,
the mean was $500 in expenditures f_or maintenance and repair. - (See Appendix Table
B-48.)

. _ : .

The mean annual®cost of service contracts was $5,700, far greater than _

the overall average M/R expenditure of $1,700 per. system. Average maintenance/ |

repair costs per- system declined slightly as system age inc)rease_d.

A

It is interesting, however, that in every age group, .nstruments serviced
primarily by ad hoc field -service or by “the instrument's research users were less
likely to be in excellent working condition than instruments in general (Appendlx
Table B-47.)

As would be expected, the pércentage of systems in active research use

‘that were reported in excellent working »gondition de_élined rapidly with age. (See

S
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Figure 21.) This was true no matter what kind of servicing they had received in
1982. Among "middle-aged" instruments in the 6 to 10 .year range, those that had
been serviced primarily by service contracts were far more iikely to be in, excellent
working condition than those serviced by other means: * 52 percent vs. 25-33 percent.
.This suggests that the high cost of maintaining service contracts in force (when

offered by the manufacturer) may have long range benefits in terms of improved

equipment reliability and longevity. . B . ,

_ Percent of in-use research systems that

Figure 21.
' " are in encellent working condition
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TECHNICAL NOTES

>

SAMPLE DESIGN ~

“

B / A .
Institutions. Survey data were collected. from a stratified probability

sample of 43 institutions selected. from the 157 largest academic rescarch and
development (R&D) performers in the nation, ¢xcluding University-administered,
Federally-funded R&D Centers (FFRDC'S)..JSpecifically, the "universe" to whi¢h the
Phasc 1 survey findings apply consists of the 157 nonmedical, nonmilitary U.S. c&lleges
and universities, that had $3 million or more in separately-budgecled science and

-engineering (SAE) R&D expenditures in “any of the fiscal years FY 1977 to I'Y 1980.1

These 157 inl_stitutions cdllectivély ac’counted for .95 percent of all
nonmedical, non-FFRDC R&D expenditures reporte'('_j te NSF for 'FY 1980 by pll U,S. _'

colleées and universities. Thus, although the surfvey represented only a small fraction

of the nation's épproximately 3,000 postsecondary institutions, it encompassed most .

institutions with significant capabilities for the kinds of advanced research that
require instrumentation in the $10,000+ range. '

In selecting the study sample of 43 institutions, the probability of scleetion .

of each institution in the survey universe was approximately proportionate to its R&D
si:ge, as indicated by its FY 1980 nonmedical, S/E, R&D expenditures. Within R&D

.. size classcs, the proportion of private (or public)’ institutjons 'in the, sample was

apprb{(imately the same as in the nation as a whele. The design is summarized in

¢

Table A-l. ° - - 0 ' >

4

Lpcademic Science R&D Funds, Fiscal Year 1980: "Detailed Statistical Tables. Surveys
ol Science Resources series, National Science Foundation, (GPO Publication No.

NSE82-300), 1982. o

*

- * .
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: Table A-l. . Institution sample design

»
-

I

FY 1980 S/E R&D No. 1nstitutions 1n nation | No. institutions 1n saﬁble

expenditures Total Private Public Total Private Public\~
»+  Total, all 1 '
. institutions - ,
. over $3 milliorn 157 .53 104 43 | 15 28
Large insti- oo : _ :
tutions, total 38 11 27 23 7 16 =
Over $90 _ : T T
; ~ + million 3 2 1 3 2 1
! . $52.5-$89.9 . _
y million 15, 3 12 10 2 . 8
$33-$52.4 '
' .million 20 6 14 10 3 7
Smaller insti- ‘ : o
tutions, total| 119 42 77 20 -8 12
$19-$32.9 - ' ’ .
. million 30 11 19 10 © 4 6
o $3-518.9
million 89 31 58 10 4 -6
R B i, .
A\ ' N ] _ ]

Departments and Facilities. At each sampled university, all institution-

operated .departments and nondepartmental research/instrumentation facilities in the %
physical seiences, engineering, or computer science that contained any research
instrument sysfems in the $10,000 to $1,000,000 cost range were identified and asked
to participate in the survey. Excepted from this sample were: (a) general purpose -
university computer centers, and (b) other nondepartmental instrumentation facilities
‘that, in effect, consisted of a -single' system costing over $1,000,000 (research reactors

or ¢yclotrons, observatories, ete.). A total of 438 "in-scope" departments and
facilities waé identified, eacﬁ of which was as:ked -to complete'a Degni: ment/Facility

\ _ Questionnaire inquiring about the department's (or facility's) instrumentation-related

needs, priorities, expenditures and sources of funding support (see. ppendix E).

-

<
O
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‘originally cost $10,000 to $1,000,000 including the cost of any se

The 43 sampled institutions containéd 66 other instrumentation facilities

that were excluded because they were beyorid the scope, of this gurvey. Of these, 44

multimillion dollar instrument systems in high energy physics or \astronomy.

Instruments. The survey sought to represent all instrumént systems at "in-

scope", departments that:. (a) were used or intended primarily for| research, and (b) -

4

rately-purchased,

dedicated accessories or components.

o

Bp'.fly,“ thessequence of steps at each department and facility was as
fol"gws F@t, a preliminary listing of all $10,000+ items of reseafch equipment: was

obtained, usually from the university's computerized central pf'operty inverytory

system. Often, the prellmlnary lists were overly inclusive, containing in addition to ‘ 

items of research equnpmqent miscellaneous properiy such as furmt ire, physi{:al plant

equipment (e.g., trucks, .heatmg and air conditioning units), secretarial equipment

(e.g., word processors), and the like.

Second, after screening out clearly inappropriate éntrles, the contractor
selected a random probability sample of $10,000+ 'items in ea¢h department and
facility. - The instrument sample design took account of the amount and cost of
equipment in the listing. If the number of items costing $50,000( was 12 or less, all
were included; otherwise, all items costing.$100,0_00+ were incjuded and a simple
random sample of 1 in 3 items in the $50,000 to $99,999 range was selected. For
items in the $10,000 to $49,999 range, sampling rates ranged from 100 percént for

'departments/facmtles with 1 to 9 such items down to 12.5 percent (1/8) for depart-

ments/facnhtles with over 100 items in this cost range. The intent of this design was

to ensure adequate sample size for analysis without overburdening large departments

—

and facilities.

+

Across. the 438 ellglble departments and facilities in the 43 sampled .

institutions, a total of 12, 691 equipment items were 1dent1f1ed in prellmlnary listings;

of these, 4,668 were selected to be in the survey sample. Overall, 'the equipment

~
™,
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- sample included 1,512 of 1,771 items costmg $50, 000+ (85%) and 3 135 of 10,920 items
. in the $10, 000 to $49,999 range (29%).

/
j

The final step was that, for each.sampled instrument, department/facility
ad:ninistrators were ‘asked to arrange for a brief Instrument Data Sheet to be filled
in by the responsible principal investigator or other person knowledgeable about the
instrument's status, cost, and .geondition. (see Appendix F). Department/facility

administrators were also asked to review the university-provided preliminary equip-

ment listing for their department/facmty and add any additional Ltems of $10,000+:

research equipment that might lgaave been omitted. : : ‘

Estimation Procedures. All results reported in this report are in the form

of national estimates statnstlcally welghted to represent all rescarch departments and

nondepartmental research fac1l_1t1es in the  physical and computer science$ and

. enginegring at the 157 largest R&D universities in the nation.

1 A -y, 4 ".
e e L AR e p e L

The 'estim_a't.ion weights applied to department/facility questionnaire data

were easily computed. Since all é'pplicable_ departments and facilities in each sampled
university were asked to participate in the survey and since nearly all of them
actually did provide usable questionnaire responses, the estimation weight for each

responding department was simply the inverse of the selection probability of the

.university in which the department or facility was located, multiplied by a small

nongesponse adjust'm ent factor. . ‘ : ,

Estimation weights for the survey of $10,000 to $1,000,000 instruments

were somewhat more complex. The weight for a completed instrument questionnaire

21

was the product of:

. The university sampling welght - the inverse of the university's
probability of selection;

e  The instrument sampling weight —— the inverse of the probability of
selection of -the particular instrument from the department or facility

f,equnpment list; S

.‘t‘
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. An adjustment to the initial instrument sampling weight in situations

: where the instrument was part of a larger system with two or more
separately-listed components in the $10,000 to $1,000,000 range (in
which case, the system selection. probability was larger than the
selection probabllity for ar;y one component); and

. A nonr esponse ad]ustment where needed.

r - 3 . . ) . . -
1 i ‘. M i

Survey Administration. ‘At each institution, all data collection arrange-

;.

ments were, handled by a survey coordinator appointed by the Office of the President

of thé universfﬁy. Typ?ically, coof'dihat'ors‘-‘Were themselves senior }‘ad-r'ninistrat‘ors, such |
as Dean of the Graduate School or Vice President for Research. These. individuals
were responsible for identifying all pertinent departments and facilities. In addition,
they were responsible for obtaining needed preliminary lists of equipment, and aft;ér
equipment samples héd been seleéted by the survey contractor, arranging for the

dlstnbutlon complet17n and return of survey questlonnalres

-3 ;
) e . .

I o it

! - ¥
Survey Response. . In a complg(, multistage survey such as this, there are

several levels or typeé of response to consider. At the institution level, the respor{i
rate was 100 percent. The university administration at all 43 sampled institution
promptly agreed to participate in the ',survey and appointed a coordinator. The
coordinator arranged for the preparation and delivery of preliminary equipment '
listings for all appiicable departments and facilities. Subsequently, the coordinator

ai‘rangéd for the delivery and return of survey materials to and ~from these

S
. .

departments/facilities. . , -

\,(‘mepleted Departmeht/Facility Questionnéires were received from the
heads ef 403 of the 438 eligible departments and facilities (92%). Even more
impressivé' faculty researcher.s returned completed Instrument Data Sheets for 4,443
“of the 4,648 instruments in the equipment sample (96%) ‘Of the remaining 205
equipment items. for which usable responses were not received, - only seven were

_outright refusals. The rest of the.nonresponse was due almost entirely to the absence

‘\_ of knowledgeable respondents during the survey period. As would be eypected with

ovel ‘afl response rates this- high, no significant dlfferences were found by type of

\ ) v

. . . .
\ . o, ' u n
. ! o .
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Definitions. The folloWingfefinitions and guidelines arg: pr‘ovided to aid in

the 'effective use of the data in this .Seport.

" Field of Science/Engineering. . This report is limited to the physical and

computer sciences, enginheering, and interdisciplinary combinations of these research

fields. Field classifications for "active" research instruments are based on user .

.deslcriptions of the instruments' principal field of research use in 1982. Field
classifications for departments and facilities and for instrument systems that were not
used for researgh in 1982 indicate- the principal field of research in the department
or [acility. The, particular field categories listed in a given table (e.g., the number
of engincering subfields listed, if any), are -as differerlltiated and disaggrégated as
possible, in view of the need to retain cell sizes large enough to produce statistically

reliable data. : \

-+

In its most dectailed form, the field typology Is as follows:

Physical Sciences

~
-

Chemjstry (physical, inorganic, arganic, polymer; not biochemistry)
Physics and astronomy C

S

2The above figures indicate cumulative response to date. The statistical analyses in

this report are based on responses received by September 23, 1983: 378 department-
questionnaires (86%) and 4,177 instrument data sheets (90%). Of the 4,177 responses
in the cquipment survey, 2,582 were instruments (or principal components of
instrument.systems) in active research use in 1982, 846 were research instruments
that were physically present at the end of 1982 but had not been used for research
'during the 'year, and the remaining 749 were classified as outside the scope of the
study for one reason or another (e.g., dedicated accessories of systems represented
by other data forms, instruments used principally for teaching or other nonresearch
purposes, -equipmerrt that no longer exists or was never intended’ for research use -
maintenance vehicles, voffice equipment, etc.). : — Ca

[ Y

G% £« . . . -
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Engineering
Electrical (electronic, computer engineerjng)
Mechanical
Metallurgical/materials (ceramie, mining, mineral, petroleum) -
Chemical "
P Civil (architectural) : :
Other (ec.g., aerospace, agricultural, biomedical, industrial, nuclear,
. systems)

Computer Scicnces

No subdivisions

Interdisciplinary

Materials science (interdisciplinary —— not just materials engineerﬁxg)
Other, n.c.c. (e.g., textile sciences; nuclear science — not just nuclear
physics; other multi-field) o .

Type of University. This variable contains foy categories representing all

combinations of two dichotomous measures: university control (public vs. priv@and

R&D size (large vs. smaller). The latter measure is based on institutions' reported FY/&})

t

1980 total R&D expenditures in all scicnce and engineering fields to be surveyed in ’ ;f
Phases 1 and II. The top 38 institutions, which collectively accounted for about half
of all FY 1980 academic R&D expenditures in applicable fields, were classified as
"large." The remaining 119 institutions in the survey universe, each of which had R&D
_‘expenditures of at lcast $3 million in at least one of the years FY 1977 to FY 1‘98Q,

were classified as "smaller."

System. In data collection terms, an instrument system consists of a

refercnce insteument or componer:t selected from a department/facility property list,

- plus any separately acquired "add-ons" or components that, as of December 1982, were
dedicated solely for use with the reference item. The instrument system is the basic

unit of reference in the equipment survey, and all reported cost figures reflcct costs

_for the full system — the base unit plus all dedicated accessories. The equipment

survey is limited to systems with original purchase cost of $10,000 to $1,000,000. -
) »

4 -
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National Stock. In this report, the term "national stock™ of academic

research equipment refers to all instrument systems costing $10,000 to $1,000,000
that, as of pecember 31, 1982, were physically located at an académic inst;gation in
wihe survey universe "and were principally used (or intended for use) in original
scientific reseaych in one or more of the __fields encompassed by the survey. [n‘
addition to systems actually used for research in 1982, this includes existing
components of nonoperational systems still under construction at the end of 19.82 and

research systems that were inoperable or inactive throughout 1982.

Purchase Cost. The purchase cost refers to the manufacturer's list price
at the time of original purchase (i.e., when new). ' For multi-component systems, the
purchase cost is the aggregate list price of all components and accessories. Except
where clearly specified otherwise, all cost/value/investment statistics in this report

refer to system purchase cost.

\  Acquisition Cost. Acquisition cost is the actual cost to acquire the
instrument system at the current host university, including transportation and
construction/labor costs. For used, discolunted or reba'ted equipment, it is the price
actyally paid to the seller, plus transportation and installation costs; for donated,
loaned, lt_‘ansferre&l, or surplus equipment, it represents the transportation and
installation costs, if z;ny. ‘ |

Replacement Value. This value is the user estimate of the 1982 purchase

cost of the same or functionally equivalent equipment.

o~

/

1982 Cost-Equivalent.  This is. the original purchase cost converted to

constant 1982 dollars using the Machinery and Equipment index of the Bureau of Labor
Statisties' annual Producer PriceAIndex t(} z;djust for inflation. Arithmetically, the
value is calculated by multiplying the original purchase: cost by the ratio of the 1982
annual PPI index for Machinery and Equipment to the same PPI index for the year in

which the.instrument system, was originally purchased or constructed.
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Table U-1. Number of departments/facilities and percent reporting important sub ject aress in
wiiich critical experiments cannot be performed becauserof lack of needed equipment, b
field, type of university, and size of dcpartment/facgdlty: National estimates, 1942

Principal field of research )
in department/facility, - - Percent reporting inability to
type of university, and Number of conduct. critical experiments
size of department/facility departments/facilities due to lack of needed equipment2
Total, selected fislds 1,205 90%
Field of research
Physical sciences, total 3n 90
Memistry ¢ 177 93
Physics and astronomy 194 87
Engineering, total ' 657 91
Electrical : 94 " 96
Mechanical 111 9
Metallurgical/materials 47 95
Chemical 83 7 94
Civil 105 M
Other, n.e.c, 217 R 85
Computer science . 91 ' . 93
Interdisciplinary, n.e.c.- a6~ 81 .
’ ) * )
Type q1~9niversity4 4
lLarge private (N=11) 106 89
Large public (N=27) ’/ 322 91
Smaller private (N=42) 259 89
Smaller public (N=77) . 518 9
) ﬁiig_ofuaépartmentffac1llty5
. targe ($200,000 or mere; ) 391 89
Medium ($50,000-$199,999) 392 ’ 86
Small (under $90,000 or more)} 362 95 . <

Istatistical estimates encompess all research departments and all nondepartmental ressarch
facilities in the physical sciences, engineering and computer science at the 157 largest R&D uni-
versities in the U.S., except: (a) departments with no research instrument systems costing
$10,000 or mure and {b) research installations consisting of interrelated components costing over
41 million (large observatories, reactors, accelerators, etc.). Sample size = 353 department s/

. facilitles. ‘

Zgstimated percent of departments/facilities identifying "important subject areas (e.q., recom-
binant DNA, microcircuitry, plasma physics) in which investigators in this department/fadility
are unable to pecform critical experiments in their areas of research interest due to lack of
needed equipment.”

JIncludes materials science. y
LY B . w‘\l
“"Larqe" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; "smaller"
refers to FY 1980 R&D expenditures of $28-32.9 million;-"N" indicates number of institutions in
each size class. : - :

SClassification is based on reported FY 1982 expenditures for research equipment.
~

NOTE: Sum of percents may not equal 100 because of rounding.
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Aruitoxt provided by Eic:

Table B-2.

s

Depnrtment/facility evalustion of sdeaquacy of instrumentation available to research faculty, by field, type

of university, and size of department/facility and by type of roncarchac: Natlonal estimates, 19821

Principal field of research
in depertment/facility,
type of university, and

e

Percant of ayntems, by
Adequacy of instrumentation available
to tenured faculty and equivalent P.I1.a

Percent of ayatems, by
Adequacy of equipment availasble to
untenured faculty and equivalent P.l.e

eizo of department/facility Total Excallant | Adequate Innufficient Total l Excellent Adequstn 7;;;?}R;I;R?~
Total, eelacted finldae 100% [$34 46% 46% 100% % a1% 52%
Field
Phyaical sciences, total 100 3 57 40 100 2 50 48
Chemistry 100 7 45 48 100 3 -2 46
Physics arxi sstronomy 100 0 68 32 100 0 49 - 31
Enginearing, total 100 10 39 31 100 8 36 58
tlectrical 100 20 23 56 100 8 N 65
Mechanical 100 24 23 53 100 24 10 67
Motsllurgical/materials 100 0 42 50 100 6 20 74
Chemicsl 100 3 39 38 100 0 28 12
Civil 100 8, 46 46 100 10 42 48
Other, n.e.c. 100 3 51 06 100 3 50 47
Computer aclisnce . 100 3 5% 43 100 3 57 40
Interdisciplinary, n.e.c.? 100 20 36 36 100 27 35 38
Type of unlvarn{&x’
Large private (N=11) 100 10 62 28 100 4 50 46
Large public (N=27) 100 4 54 42 100 5 43 57
Smaller private (N=47) 100 3 ) 53 100 2 32 66
Smaller public (N=77) 100 14 38 48 100 1 42 a8
$iZe of dopartment/facility’
large {$200,000 or more) 100 10 55 35 100 L 48 a4/
Medium {$50,000-$199,999) 100 3 48 49 100 4 4z Y4
Small (Under $50,000) 100 19 32 55 100 19 30 99

.

Tstatistical estimates encompars sll resescch departments and sll nohdepoctmental research facilities in the physical sciences,

engineering and computer science at the 157 largest R&D universities in the U.S., eoxcopt:

(a) departmants with no rcaearch

inat roment systems costing $10,000 or mare, and (b) resescch instullations consisting of interrelated components ond subsystems
custing over 31 million (lerge obaervatories, resctors, asgcelerators, etc.). Semple size = 353 deportments/fecilities.

21ncludes materianls sclience.

5“Lnrqe" refers to FY 1900 aeparately budgeted RAD expenditures of $33 million or moce; "smaller™ rofers to fY 1980 R&D
expenditures of $28-32.9 milliony "N* indicetes number of inatitutiung in each sizv clasa.

AClassificetion basey on reported FY1982 expenditures for resescch equipment.
-~

NOTE :

Sum of percents mey not equul 100 becaune of rounding.
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Table B-3. Department/facility recommendations for increased Federal support for research instrumentation, by field,
type of university, and size of department/facility: National esatimstes, 19821

. fopcipal field of wesearch
in department/facility,

Percent of departments/facilities recommending as top priority area for..
increased Federal support of academic research equipment:

type of university, and Systems in Systems in Lab
size of department/facility $50,000 - $10,000 - equipment
/ ) Large scale $1 million $50,000 under
/ Totel? facilities? range* range $10,0006
Total, selected fielda 100% 3% 36% 53% 7%
Field
Physical sciences, totsal 100 4 a3 44 7 2
Chemistry 100 0 54 39 6 1
Phyaics and astronomy 100 8 31 50 7 4
Engineering, total 100 3 30 58 8 1
tlectrical 100 1" 50 24 15 0
Mechanical 100 2 30 64 0 3
Metallurgical/materials 100 ] 62 29 9 ]
Chemicsal 100 0 9 70 ral 0
Civil 100 6- 8 86 0 0
Other, n.e.c. 100 0 34 58 8 0
Computer science 100 0 30 70 0 0
Interdisciplinary, n.e.c.’ 100 0 55 37 8 0
Tvpe of universitvd
Large private (N=11) 100 4 47 49 0 0
Large public (N=27) 100 3 40 48 6 3
Smaller private (N=42) 100 1 29 62 7 1
Smaller public~(N=77) 100 3 34 53 . 9 ]
Size of depnrtment/fncility9 ]
Large ($200,000 or more) 100 4 47 37 10:
Medium ($50,000-$199,999) 100 2 34 58 6
Small {(Undec $50,000) 100 1 26 68 5

Tstatistical estimates encompass all research departments and sll nondepartmentel research facilities in the
physical sciences, engineering and computer science.at the 157 largest R&D univeraities in the U.S., except:
(a) departments with no research instrument systems costing $10,000 or more and (b) research inatallations
consisting of interrelated components and subsystems costing over $1 million (large observatories, reactors,
accelerators, etc.). Sample size

2Missinq data are excluded; question had 12 percent nonusable response, largely the result of respondents

checking more than one choice.

¥

353 departments/facilities.

5"targe scale reqional and national facilities (large telescopes, reactors, oceanographic vessels, high

performance computers, etc.)"

4nMajor shared access instrument systems ($50,000-$1,000,000) not presently availsble to department/

facility members."

*

5"Upgrading/'expansion of equipment in $10,000-$50,000 range."

6vGeneral enhancement of cquipment and supplies in lpbé of individual P.l.s (}tema generally below $10,000)."

7lpclude§ materials acience.

8"Lﬂrqe" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; "smaller" refera
to FY 1980 R&D expenditures of $20-32.9 million; "N"'indicates number of institutions in each size class.

-\

’

9¢1assification is based on reported FY 1982 expenditures for research equipment.

NOTE: Sum of percents mav not equal 100 because of rounding.
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Yable 8~4. Number and cost of academic research instrument systems, by field and type of
university: National estimates, 19821

4

/‘[Dollars in millions]

_ Aggregate

Principal field of research Nymber Percent Purchase Percent

use and type of university of %ystems Distribution cost? Distribution

Total, selected fields 24,348 100% $990.2 100%-

Field of research’

Physical sé?%nces, total 11,223 46 464.0 47
Chemistry 6,259 26 251.5 25 .
Physics and astronomy r 4,964 20 212.5 22

Engineering, total 9,398 39 330.6 33
Electrlcal, 2,377 10 86.4 9
Mechanical 1,884 8 68.2 7
Metallurgical/materials 1,117 S 42.1 4
Chemical 842 4 27.3 3
Civil 675 3 22.0 2
Other, n.e.c. 2,503 10 84.6 9

Computer science ' 1,024 ;4 57.9 6

Materials science ‘ 646 3 33.9 3
Interdisciplinary, n.e.c. 2,058 9 103.7 1"
Type of universitx4 )

Large private (N=11) | 3,782 16 158.8 16

Large- public. (N=27) ' 8,630 - 35 365.8 37

Smaller private (N=42) 5,265 z\g 215.4 22

Smaller publit (N=77) 6,670 2 250.1 25

Tstatistical estimates refet to research instrument systems (including all dedicated accessories
and components) originally tosting $10,000-$1,000,000 in physical science, engineering, and
computer sciepce departments and facilitIes at the 157 largest R&D colleges and universities in
the U.S. Estimates include systems used for research in 1982, existing components of research
systems still under construction, and research .systems that were inactive or inoperable threughout
1982. Equipment used or intended primarily for nonresearch purposes ie'e§cluded. Semple
size = 3,428 systems. . . .o ' ' .

ZManufactyrer's list price at time of original purchase. . “/}

Jfor systfms not used for research .in 1982, classification based on name of cognizant department or
facilitg. ' : . ‘ T,
_ N .
Q“Large“ efers to FY 1980 separately budgeted R&D expenditurgs of $33 million or more; "*smaller"

o refers to FY 1980 R&D expenditures of $28-32.9 million; "N" indicates number of institutions in
each size class. ) .. ‘

)

NOTE:. Sum of percenté may not eqdél 100 because of rounding.
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fable B-5, Indlces of ecademic research oquipment intensiveness of major fields end subfields, 1982
, . ’ : . . ¢
. i
Aggregote pur- Research ‘equlp- ' P
, chage cost of "’ ment cost as
1982 natlonal " Total percent of ¢ Y
..} stock of academic R&D total scademic Graduate Resesrch equip- Academic lesearch edﬁlp-
" research expoend itures RO st udent ment cost pe} sc fent iots/ ment cost per
Field! . ' equlpment2 FY 19827 exponditures entollmont graduste englneers sclentist/ -
{($ in millions] | [$ in millions] FY 1982 - Fall 1982% studont - January 19837 englnoer -

. * . RS K
Total, selected fields $852.6 $1,920.9 44% ~ 135,000 $ 7,300 ) 84,800 $11,700 .
Chemistry 251, - M5 81 17,000 14,800 18, 200 13,800
Physics and- astronomy 212.5 ’ 036.6 49 10,700 . 19, 900 14,600 14,600
'Englncerlng, total 330.6 . 1,024.5 32 86,000 3,600 37,700 8,000

€lectrical - ~86.40 ¢ 224.3 39 22,000 3,900 "9,600 9,000
Mechanicsl ) : 68.2 141.5 ‘. a8 - 11,600 : 5,900 .6,700 - 10,200
Metallurgical/msteriala 42.1 ‘ - - 4,100 _ 10, 300 - : -
Chemicsl 27.3 83.3 - 33 _ 7,200 3,800 . A 2,400 11,400 *
Civil 22.0 106.3 20 ’ 14,700 ' 1,500 6,400 3,400
Computer sclence 57.9 ‘ . 1483 39 20,300 ' © 2,900 14,300 4,000
able s Limited to Phase I flelds and subflelds for which comparative date ore avellablo. ’

N ‘# - . : :
Zrrom Tabie B-1. . R ’ N . ' L b ' .

4

3From Acedemic science/engineering: R&D funds, fiscal year 1982. Surveys of Science Resources Series, National Sclence Foundatlon, 1984

* (GPO Publicatlion No. NSF 84-308), p. 8.

4F rom Academic science/enginceringi Graduata ‘enrollment and support, Fall 1982. Surveys of Sclence Resources Soriea, National Sciance ‘

Foundatlon, 1984 (GPO Publicstion No. NSF 84-306), p. 20.

3
.~

f rom Academic science/englneering: Scientists and onglneers, Junuury 1983. Sucveyspf Sclence Resources Serles, Nstlonal Science Foundation
(GPO Pubiicatlion No. NSF 84-309), p.7. . '
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Iable B-6. Mean number and cost per institution of ecademic. resesrch instrument systems, by field and by type of university: ) . ';
Natlonal estimates, 19621 : ' : ) - ' _ '
. ( : . . @ ' - e (. . - e NEN
. ' o o : +  (Dollers in millions] . ; - . B '@
N ' Type of u_niQCrSltyz : L ' L L
- _ . : ] 7 - ‘ ‘e g S
Principsl field of ) Yotel (N=157) -Large private (N=11) | Large ;;ublic (N=27) Smaller privste (NJJZ) Smaller public (N=77) . =0
research use’ - : . ) N . . - . _ S
' : _ Mean Mean "Meen 4. Mean . ] . Meeon Meon Mean’ © Mean Mean ~ | ' Mean
"4 number | sggregate number nggregate nunber | eqgredate numbog : sggregate number ) sggregate- : . »j
of purchase ) of purchase ° of - | purthsse of purchase |. of . purchass e =
: ’ systems cost systems cost . systems " cost systems. cost | -systems. cast Y
. . 1 , . . ; iy
& _Totsl, eelected Fields | 155.1 $6.3 , 343.8 $14.4 319.6 0 #1350 1253, $5. 86.6 - .. b
. W : - . . oo .
Physicsl scliences,totsl 71.5 3.0 - 141,14 .. 5.6 ’» A59.0 -, 7.0 : 63.4 2.6 ¥s5.3 :
Chemlstry | 39.9 1.4 " 64.5 R 863 . . 3.5 B XY 1.8 . 23:4 .
. Physice and astronomy 31.6 1.4 76.6 2,9 74.7. 3.5 ~28. 1.2 11.8
. [op) . ' v e ' . Lo Y -
: Engineering, total 59.9 2.1 Me.a . " 4.6 ©o133s 5.0 T 38.6 .S L 3.6
Electricsl . o . ‘15,1 . 0.6 _ 40.9 2.1 36.3 7 1.3 .1 . .2 9.5
Mechanical . 12.0 | 0.4 19.5 0.7 - 23.6 0= 1646 T 0.6 4.4
Metaliurgical/materisls} . 7.1 0.3 ' 15.0 ' 0.5 S 17.9- . U.8* * 2.2 . ¢ 0.4 4.9
Chemical ™ 5.4 0.2 1"y v o4 . e 0.4 S N 0.2 . 2.3
Civit . 4.3 ~0.1 . 6.0 0.2 12,1 C0.5 0.7 e 3.3
Other, n.e.c* 15.9 0.5 23.0 . - 0.8 29 ¢ 1 03 . 0 3.3
R . ra . ° kY ' .
. Con:puter sclence ‘6.5 ~ 0.4 - 34,6 2.2 LT 5T : 0.3°° < 6.6 L .03 o 2-8 .
. Materials science 4.1 0.2 -, 25.5 1.2 5.6 0.3 3.4 . 0.2 R S N
Interdisciplinary, n.e.c| 13.1 0.7 26.3 0.8 . 159 .- 0.8 T4 04 s 1001
. . RS - N , . ) ) . ) i

AN

-1Statistical est imates refer to research inatrument systems (including all dedicated accessories and components) originaf?y costing’
$10, 000—$1 000,000 in physicel science, engineering, snd computer science departments- and fscilitles st the 157 lsrgest 8D colleyes
and universities in the U.S. Estimates include systems used for resesrch in 1982, existing components of resesrch systems still

- under construction, snd reseerch ayatems that were inactive or inopersble throughr 1982. Equipment ua?d or intended primarily for
nonresearch purposes Qs excluded. Sample size = 3,420. systemas : : - S T

o . . .
N

K . .
z“Largo“ refers to FY 1980 eopurately budgeted R&D expenditures of $33 million or morej "amaller" rcfcra to FY 1900 &0 . expemﬂturca £
of $28-32.9 milllon; “N" indicates number of institutions in each slze cless. = O

Sp S 3 . ° ' . L

. . - . -
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Table B-7. Distribution of academic rgsearch instrument systems, by field and type of univereity
- and By system cost range: National eetimatee, 19821

-
S

K - . Percent of systems, by system cost range

Principal field of research ' Number R 1 - ;

use and type of  university - of $10,000 - $25,000 - $75,000

- systems Totel $24,999 $74,999 $1,000,000

Total, selected fields 24,348 100% - 57% 32% . 11%

field of research?

Physical sciences, total 1 1,223 100 55 33 3
Chemistry 6,259 100 . 56 : 31 ) 13 -
Physics and-aatronomy : .. 4,964 100 53 35 . 13 -

.7 : ’ . . . -

Engineering, total 9,398 - 100 62 . 30 8
Electrical o 2,377 00 61, .30 9
Mechanical o 1,884 - 100 - 64 - 28 . 9
Metallurgical/materials 1,117 100 53 : 36 - 11
Chemical ) 842 100 56 37 7
Civil g . - ‘. 675 100 68 « 23 9
Other, n.e.c. ' ° 2,503 100 64 30 1.

_ _ : o
" Computer science - 1,024 - 100 .43 ) 43 14

Materials science ’ o 646 - 100 52 - 30 17

Interdisciplinary, n.e.c. 2,058 100 62 26 12
. . . ’

Type of univeqsitx3 B : A L ) -

Large private (N=11) | 3,52 10 ° . 8 32 10

Large public (N=27) 8,630 . 100 Y e 30 13

Smaller privatd (N=42) 5,625 100 54 33 : 12

Smaller public (N=77) ' 6 670 -100 60 32 . 8

s Istatistical estimates refer to research inetrument systems (including all dedicated acoeeeories '
“and components) originally costing $10,000-$1,000,000 in physical -science, engineering, ‘and

computer science departments and facilities at the 157 largest R&D colleggs and universities

in the U.S. Estimates include systems used fdr research in 1982, exist -components of .

research systems still under construction, and reaearch systems that were inactive or inoperable — @

throughout 1982. Equipment used or intended primarily for nonresearch purpoees 18 excluded . A

Sample size = 3,428 systems. . . - . V.

2For eysteme not used for research in 1982, claesification ia baeed on name of cognizant department
or facility.

*

Jviarge" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; “smaller"
refers to-FY 1980 R&D expenditures of $28 32.9 million; "N" indicatee number of institutions in each
size class. .

. ' - . -~

NOTE: Sum of percents may not equal 100 because of rounding.-

.
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Table B-8. - Distribution of aggregate purchase coeﬁ of academic research instrdment systems, by
figld end type of university and by eyet?n cost range: Natlonal estimates, 1982.1

‘[Dollars in . .
in millions] . .
.-Percent of aggregate surchaee cost,
by syastem cost range
Principal field of research '
use and type of university - | Aggregate 1 _
. ) | purchase $10,000 - $25,000 - $75,000 -
cost? Total $24,999 $74,999 $1,000,000
Total selectod fields $990.2 - 100§\ P A4 32% 46%
Field of research’ ) . - ' : s 3
Physical sciences, total 464.,0, 100 21 - 32 B 4l
Chemistry 251,5 100 22 : 32 46
Physics and astronomy _ 212.5 100 19 32 49
Engineering, total 330.6 100 . 27 % 39
Elegtrical 86.4 100 26 .33 3
Mechanical 68.2 100 28 g%' _ 30 42
Metallurgical/materials 42.1 100 24 " 37 : 40
Chemical 27.3 " 100 - 27 49 24
Civil 22.0 , 100" B3| 28 ' 4 .
.,  Other, n.e.c. - £ 84.6 100 \Viﬂ 34 38
Computer science - $7.9 ] 100 12 30 58
Materials science ©33.9 100 15 - 28 56
Interdisciplinary, n.e.c. . 103.7 100 19 24 Y
. . - . P .
Type of university4 .
Large private (N=11) 158.8 - . 100 22 . 3 1] -
Large public (N=27), 365.8 . 100 2 L 29 51 Y
Smaller private (N= QZ) 215.4 100 20 ' 35 ' 45 . o
smaller public (N=77) - - - 25001 - 100 26 . 34 . 40
| v T . : . \ . ]\‘ :
. ) * ‘
‘._ Istatistical estimates refer to research instrument systems (including all dedicated ecceesories E
; and components) originally- costing $10,000-$1,000,000 in physical science, engineering, and :
. computer science departments angl facilities at the 157 largest R&D colleges and universities b
in the U.S. Estimates incl systems used for research in 1982, existing components of : 4

research systems still under construction, and research systems that were inactive or ipoperable . !
throughout 1982. Egg}pment used .or 1ntended primarily for nonresearch purposes is excluded. L i

Semple sizg = 3,428"systems. :
2Manufacturer'° list price at time.of oﬂyhinal purchase. ' ' . ¢ e
. )
,3For systems not used for research in 1982, 018881Fication based on name of cognizant department ) .
or facility, : . .o ) ) =
a"Lerge" refers to FY 1980 separately, budgeted R&D expenditures of $33 million or more; "smaller" "
refers to FY 1980 R&D expenditures of $28-32,9 million; “N" ‘indicates number of institutions in 3
each size clase. . . : . . . oo
_ . . B
' ) o : ; SR
NOTE: Sum pf percents may not equal 100 because of rounding. T . . e,
o .- o R ' . - . e . . ‘ -




Table B-9.

»

National estimates, ‘|’9821 .

N —

Rosoorch atatus of academic maonroh inatrument ayntoms, by field and type oK-universityi

Percent of aystems, by research atatus
Principel field of research Number . In setive research use Not yet in No longer
use and type of university of in in
: syatemn : resoarch uase 7 research use
o . State-of-
. Total the-art Other .

Total, seldoted fFieldsa 24,348 100% 16% ~ 56% 2% ,: 26%

Fisld of research? ‘

Physical sciences, total & 11,223 . 100 . 15 60 1 24
Chemistry 6,259 100 14 63 -1 22
Physics and astrdnomy 4,964 100 16 58 2 25

Engincoring, total 9,398 100 18 55 3 24

~ Electrical 2,377 100 18 # : 51 . 1 - 30
Mechanical 1,884 100 19 54 4 23
Metallurgical/materisls 1,117 100 14 16 2 8
Chemical * ’ 842 100 17 64 0 © 19
Civil Lo . 675 : 100 14 45 16 ‘ 25
Other, n.e.c. : ' 2,503 100Q 22 48 2 28

Computer science 1,024 100 17 60 6 17 °

Materials science : 646 100 16 74 0 10

Interdisciplinary, n.e.c. EgS 2,058 100 11 . 36 1 52

o e . .

Type of university’

{arge private (N=11) 3,782 ¢-100 - 18 61 3 17

l.arge public (N=27) 8,630 100 . -14 58 2 ﬁ 26

X Smaller private (N=42) 5,265 100 14 51 2 i 33
. Smeller publit (N=87) 6,670 160 19 . 55- 2 24
'l\ . . .

1 s

A

O

ERIC

Aruitoxt provided by Eic:

Lt

\1Statiatical estimates refer to research instrument’ systems (lhcluding all dediceted sccessories and components)

originally costing $10,000-$1,000,000 in physical science, engineering, and computer acience departments and
facilities at then157 largest R&D colleges and univeraities in the U.S. Eatimates include systema used for
resgarch in 1982, existing components of research aystems q}ill under construction, and research systems that
were inactive or inopersble throughout 1982. Equipmant ufed “6r intended primarily for nonresearch purposes
is excluded. Sample aize = 3,428 systems., Tt

2ror systems not used for rescsrch in 1982, clessificstion is based on name of cognizant department or facility.

3"Large" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; “"smaller" refers to
FYy 1980 R&D expenditures of $28 - 32.9 million; "N" indicates number of institutions in each size clnss.

NOTE s Sum of porcenta may not equal 100 bocause of r0und1ng.
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Yuble D-10. Number and aggregste cost/value of academic research 1nstrumcnt systems in sctive research use,
T by field and type gfnunlversity: National eatimates, 1982.1
/’ o . . [Dollara in millions]
) Index of aggregate cost/valus
. Number

‘Principsl field of research use of Purchase . Aoquleition Replacement 1982 cost-

and type of univecaity . , systems - cost? cosnt?3 value equivalent?

Total, selected fields 17,586 . $758.1 - $703.2 $1,133.7 $1,162.8

‘Field of research ' _ . . .

Physical sclencea, total 8,424 T 3136 353.2 610.2
Cheqistry 4,791 210.4 201.1 331.7
Physics and astronomy : . 3,633 163.2 152.1 278.4

Engineering, total 6,829 259.4 232.4 374.6
flectrical . 1,650 66.4 56.0 89.0 .
Mechanicel 1,363 50.9 47.8 66.9
Metallurglcnl/materials 998 39.0 36.6 60.9
Chemical oo 682 . 233 ©22.8 32.3
Civil ' _ 397 14,1 13.9 2126
Other, n.e.c, 1,739 65.7 5.3 104.0

. ) -

.Computer science C- 768 48.5 a9 | 57.1

Materials science 581 31.5 31, 53.6
Interdisciplinary, n.e.c. - 965 45.0 . 41. ] 67.8

Type of universihy6 - ~

Large private (N=11) 3,014 134.0 125.9 205.4 185.2

Large public (N=27) 6,234 285.5 264.4 434.7 447.7

Smaller private (N=42) 3,426 157.9 . 146.6 221.0 236.5

Smaller public (N=77) - 4,911 180.6 166.0 - 2731 293.3

\ R

Tstatistical estimates refer to research inatrument systems (including all dediceted accessories end components) ori-
ginally costing $10,000-$1,000,000 in physical science, engineering, and computer science depsartments amd facilities
at the 157 largest R&D collegou and univeraitics in the U.S. Estimates limited.¢o systema used for research in 1982,

Sample size = 2,582 8yst0ms.

+ -

-

2Manufacturer's list price at time of original purchase. L .

. ) )
4yser estimata of 1982 cost of same or functionally equivalent equipment.

~

3actual cost to acquire instrument system at'this university, 1nc1ud1n§.transportation and conatruction/labor costs.

’ «

50riginal purchase cost converted to 1982 dollars using Machinery and, Equipment Indox of the Bureau of Lgbor Statfstics

Annual Producer Price Index to adjust for inflation.

expenditures of $28-3Z9 million; "N" indicates number of institutions in each size class.

&ularge" refers to FY‘E?BO separately budgeted R&D expenditures of $33 million or more; "emeller" refers to FY 1980 R&D
3

-~
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Table B-11.
university:

R LR Sie

National estimates, 19021

—

D i S e L O e N e e I LI R LA YUY

°

)

[Dollars in millions]

Mean number and cost per inatitution of academic ronoarch tnstrument systems ln active resesrch use, by field and by typo of

v . Type of univeraity? s
. 317 - . . r
. Total (N=157) Large private (N=11) Large public (N=27). | Smaller priyate (N=42) | Smaller public (N=77)
Me an Mesn Mean Mean Mean Moan Mean Mo an Mosn Moan
: aumbor sggregate number aqgrégote number aggregste number sggregate number . aggregste
Principal field of of purchase of | purchase of purchasge of ' purchase of purchase .
research systems cost ‘!’yutems cost asystems cost systems cgst systems ‘cost k3
Total, selected flelds 12.0 . $4.03 T 214.0 $12.18 2309 . $10.57 81.6 $3.76 63.8 $2.35
Physicsl sciences, total 53.7 2.38 117.1 4.86 120.3 5.68 42.0 1.87 27.6 1.15
Chemistry 30.5 1.34 52.4 2.33 68.7 3.07 22,0 1.03 18.6 0.76
-3 ‘Physics snd astronomy 23.1 1.04 52.4 2,54 1.6 2.62 19.9 0.83 9.0 0.39
Engineering, total 43.5 1.65 91.5 .U.‘az 91.2 3.7 27.4 1.26 28.7 0.84
Electrical . 10.5 0.42 32.8 1.63 27.4 1.12 2.7 0.17 5.6 0.15
Mechsnical ’ 8.7 0.32 17.3 0.64 13.6 0.57} 14.2 0.50 2.7 0.10
Metsllurgical/msterisls 6.4 0.25 12.8 0.46 14.9 0.69 2,2 0.13 . 4.7 0,13 R
Chemical 4.3 0.15 11.6 0.37 10.6 0.33 3.2 0.17 1.7 0.04 .
Civil 2.5 0.09 3.2 0.15 8.0 0.30 0.5 0.02 . . 1.6 0.04
Other, n.e.c. na 0.42 13.8 0.57 -~ *"16.6 0.69 4.6 0.27 Y5 0.38
Computer acience 5.0 . 0.31 . 253 1.62 3.7 0.26 5.7 0.31 2.2 0.1
"Materials science 3.7 0.20 281 1.10 3.9 ¢.28 3.3 0.19 0.9 0.05
Interdisciplinary, n.e.c. '6.1 0.28 16.0 .. 1.0 . 1.9 0.64 3.3 0.13, 4,3 0.21
5tatisticsl estimates refer to resesrch instrument systems (including sll dedicsted accessories snd components) originally costing
$10,000-$1,000,000 in physical science, engineering, and computer science departments snd facilities mt the 157 largest R&D collegas and -
universities in the U.S. Eatimstes limited to systems actuslly used for rescarch in 1982, Semple size = 2,582 systems, . N : h

Z“Lurgo" refers to FY 1980 sepsrately budgeted R&D expenditurea of $33 million or more; "amaller" refers to FY 1980 R&D expenditures of
$28-32.9 millions "N indicatearummer of institutions in each aize class.” . .

- ) ‘ ; . _ . . . B .
S : . . . . . R _ _ ‘ .

~I
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Teble 8-12. Instrumentation-related expenditures in academic departments and facilities, by field and.
type of university: Natiopal pgt;.imatgn,,[’x 19821 : - - .

. | e “§ﬁ

{Dollara in millions) «

. o .
P FY 1982 jexpenditures )
¥ e

Principal field of research i BR .

in dapartment/facility and Purchase of . Purchase of Maintenanco/repair

type of university . Total research reaoarch-related of
equipment2 v computer eerv;cea3 research equipmentd:

Total, selected fields $315.6  $231.0 $84.7 $60.0

Field of research ’ '

Physicael sciences, total 156.6 94.5 ) T 33.9 28.2 ,
Chemistry - 73.7 39.6 23.3 - ’ 10.8 Y
Physics and astronomy 83.7 55.2 10.9 17.6 )

tngineering, -total 158.4 90.9 43.9 19.6
tloectrical . 52.9 " 36.2 1.5 5.2
Mechanical . : 23.0 8.7 10.8 3.5
Metallurgical/meterials 9.4 : 7.4 0.8 . 1,2
Chemical . 15.8 7.8 57 2.3
Civil 16.4- ., 9.6 5.4 1.4
Other, n.e.c. . 36.7 21,3 ' 95 5.9

Computer ascience { 3Q.9 20.0 4.3 6.6 - N
Interdisciplinary, n.u.(’:.5 33.7 . 25,6 . 2.6 5.5 )

Type of universityb . k : . ' \J/ ' .

Large private (N=11) . 74.8 "51.9 9.8 I Co13a0 -

Large public (N=27) 128.8 : 74.6 33.4 20.8
Smaller private (N=42) . 68.7 46.0 .. 1.3 1.4
Smaller public (N=77) : 108.8 63.1 29.3 16.4

Tstatistical eatjimatea oncompass all reseanch departments and all nondepertmental reaearch facilities in the physical
¢ sciences, engineering and computer science at the 157 largest R&D universities in the U.S., exccpfif (a) departments
© with no resesrch instrument syatems coating $10,000, or more and (b) research instellationa consisting of interrelated
components costing over $1 million (large obaervatories, reactors, accelerators, etcﬁ}. Sgggle slze = 353 departments/
2

facilities. - ) . .

Zgptimatos refer to oxpenditures for nonexpendable, tangible property or aoftware having & useful life of more than two
years and an acquieition cost of $500 or more, used wholly or in pert for scisntific. research.

" 3Estimates rofer to purchese of computer services at on-campus and of f-campus facilities but not to purchase of computer

hardware or software. . . )

YEgtimates encompasa expenditures for mcrvice contracts, field service, salaries of ‘maintenance/repair personnel, and
other direct costs of supplies, equipment and facilities for servicing of research inatruments. '

’Includes materials acience. . . . _ 5

6"Large" refers to FY 1980 scparatcly budgeted R&D oxpe;altures of $33 million or hore; "smaller" refers to FY 1980 R&D
expenditures of $28-32.9 million; “N" indicates number of 1natitut;ons in each pize class,

© g ’
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Table B-13, Expenditures for purchase of research equipment, by field and type of university:
National estimates, FY. 1982 (actual) and FY" 1983 (anticipated)1 ' ‘ o

. [Dollars in millions]

4

. Expenditures for purchase of research equipment2
Principal field of research _ - j/
in department/facility - FY 1982 ' FY 1983 Percent change,
and type of university . (actual) (anticipated) _ FY 1982-83
Total, selected fields "$227.6 $264.6 16%
"Field of research ) °

Physical sciences, total | 9a.s 102.8
> Chemistry ' _ 39.6 - 42,7

Physics and astronomy “ 55.1 s . 60.5 )
Engineering, total . '90.8 101.8

Electrical ‘ 36.1 . 42.2

Mechanical 8.7 . 10.5
- Metallurgical/materials ' 7.5 . 5.3 5

Chemical . 7.9 .8.9

Civil . 9.6 10.3 .

Other, n.e.c. 21.3 25.1
Computer science ' L 20.0 . 35.4 77
Interdisciplinary, n.e.c.” 22.6 . ) 24.1 7 . ) -
Type of universi&xﬁ - . i
Large private (N=11) . 50.2, . 58.0 16. : o
Large public (N=27) _ 72.9 83.3 14 -
Smaller private (N=42) 46.0 56.7 23
Smaller public (N=77) . 61.9 1\ - ' 69.9 : 13

& 1statistical estimates encompass all research departments and all nondepartmental research ‘

facilities in the physical sciences, engineering and computer science at the 157 largest R&D
universities in the U.S., except: {(a) departments with no research instrument systems costing
"$10,000 or more and (b) research installations consisting of interrelated components costing
_ "over $1 million (large observatories, reactors, accelerators, etc.). Sample size = 353
. departments/facilities. . : ' '
[ . : : -
‘ 2rstimates refer to expenditures'fqr nonexpendable, tangible property or software having a
useful life of more than two years and ‘an acquisiéion cost of $500 or more, used wholly or
in part for scientific research. - ’ T "

n

v 3Includes materials science.

4u_ arge" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more;
_ vgmaller" refers to FY 1980 R&D expenditures of $28-32.9 million; "N" indicates number of
‘.h institutions in each size class. . ' T

N
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Table B-14. Factors a ociated with departmant/fscility expaAditures for purchasc of research

aquipnent; ational eatimatea, FY 1982 ) . —
‘ Peréggg—;Fmagggggagafa/facilitios, by range of
. Number of fY 1982 expenditures for research equipme_nt2
Factor departmonts/ . : ,
. facilities Under $50,000- $200,000
: - Total $50,000 - $199,000 or more
“ i
Yotal, selected fields - 1,205 R '100% 32% R 717 34%

No of Ph.D.'s awarded, 1981-82
. academic_year (departments only)

. 0-4 o 666 . - ' 100 43 33 .24
5-9 191 . " 100 20 52 29
10+ 214 . 100 6 .25 - 69
o o --- 1 -
No. of faculty-level researchers,| - - . _ . E : ‘
_ 1981-82 academic year (depart- - ' . : - : '
ments only) o B _ o _
1-9 : ) . - 198 100 I3/ 25 2 .
10-19 o . 493 100 36° 41 22 .
20+ 7 381 100 o 5 34 61 :
Type of entity . ‘ 7 f
Academic department ' 1,068. 100 S 3 B 36 "33
Nondepartmental research ' . : )
facility Y S 100 .33 _ 23 - 44
Field of feseargh : . ‘
Chemistry ‘ : 177 10 - . 10 . 55 . 35
Physics and astronomy 194 100 A 34 46
tngineering 657 © 100 44 28 28
Computer science 21 100. 12 by 38
Interdisciplinary, n.e.c.? 86 © 100 29 20 “ 51
Type of university4 - :
Large private (N=11) 106 100 ¢ 9 28 62
, Large public (N=27) : 322 iz 100 . 25 . 37 38
" Smaller private (N=42) " 259 W - 100 25 34 ) 41

Smaller- public (N-77) 518 100 a4 3 23

v
- .

15tatistical estimates encompass all research departments and all nondepartmental research facillties
in the physical sciences, engineering and compufer science at the 157 largest R&D universities in the
U.S., except: (a) departments with no research inatrument systems costing $10,000-or more and é.
(b) research installations consisting of interrelated comgonents costing over $1 million (large observa— )
torxea, resctors, sccelerators, etc.?. Sample size = 353 departmente/facilities. N .

2ESt1m8t09 refer to expenditures for nonexpenduble, tangible property or’¥oftware heding a useful life
of more than two years 7nd an acquisition cost of $500 or more, used wholly. or in part for scientific Y

.
s ~ R -

regearch, .
I ! v e o l .

H A

3InLLudLs materials séience. - ' o

“"Larga“ refers to FY 1980 separately budgeted R&D eéxpenditures of $1} million or more; "smallor" refers -
to FY 1980 R3D expenditures of $26-32,9 million; "N" indicates number of institutions in each size class.

= NOTE: Sum of pqrcents'véy not equal 100 because of rounding. ;; . ' “

.
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{ Table B-15. Mean expenditures for purchaae of research equipment, by field and type of -university
g and by unit: National eatimates, FY 19821 _ *
I : v .
LY . * . ’ V . ‘
; . S Mean FY 1982 expenditures for research equipment:2
' : Principal field of research ) . : .
' in department/facility and . ' R ’ .
type of university Per ; Per Per faculty-level
. university .department/facility researcher -
Total, selected fields - - $1,450,000 $189,000 : -7 $10,000 .
Field of research . _ o
Physical sciences, total : 602,000 255,000 - - 10,600 ST
Chepistry : 252,000 224,000 11,100 ST
Physics and astrgnomy 351,000 284,000 10,300~ ~
: L . ) o )
Engineering, total 578,000 138,200 _ 1,600
Electrical ._ ) 230,000 384,000 16,600
Mechanical - ' { .56,000 . 79,000 4,100
Metallurgical/materials 48,000 159,000 13,600 v
% Chemical - _ 50,000 95,000 ~ 8,800
Civil - 61,000 ° 91,000 . 4,500 .
Other, n.e.c. : ' - 136,000 98,000 o 5,300 . . R
Computer science 128,000 220,000 : 11,700 .
Interdisciplinary, n.e.c.> 144,000 263,000 - : * .

’ Type of universityé N , . T Lo o
Large private (N=11) . 4,565,000 473,700 16,100 : ¢
Large ‘public (N=27) - 2,700,000 226,400 : 9,600 D N
Smaller private (N=42) : 1,096,000 177,800 . 9,900 - ’ S
Smaller public (N=77) 804,000. . 119,600 8,400 :

1Stat15t1cal estimates encompass all research departments and all nondepartmental resq}rch

facilities in the physical sciences, engineering and computer science at the 157 largest

R&D universities in the U.S., except:. ?a) departments with no research instrument systems

costing $10,000 or more and-(b) research installations consisting of interrelated components y
costing over $1 million (large observatories, reactors, accelerators, etc.). Sample size = 353
departments/fagilities. :

.

: 2Estimates refer to expenditures for nonexpendgble, tangible property or software having a
useful life of more than two years and an acquisition cost of $500 or: more, used wholly or _
in part for scientific research. . . , © s

3Includes materials science.

“"Large" refers to FY 1980 sBpgrately budgeted R&D expenditures of $33 million or more; "smaller" SRR
“refers to FY 1980 R&D expenditurgs of $28-32.9 million; UN'" jndicates nuiber of institutions in ' oL

\ _ each ‘'size class. ° oo . .-

.

*A wmeaningful per faculty mean cannot be computed for 1nterdisciplinary reaearch facilities, most
of wh&ch are not departmenta. Faculty data were obtained os}y from dbpartments.

>
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Table B-16. . Age distribution of academig research instrument systems, by field.and type of university: L
: National astimates, 19821 “ _ e
. Percent of systems, by system age. (from year of purchase)
Principal field of research use : —
) snd type of university ' 1-5 yesrs | '6-10 yeara Over 10 years :
- Total (1978-82) (1973-77) (1972 or before) - '
Total, selected fields _ 100% 49% 20% 3N,
Field of research? L . ;
Physical sciences, total ' 100 B ) 21 34 "
Chemistry : ) ~.100 49 22 ° 9
Physics and astronomy “100 40 - 20 ¢ : 0
" Engineering, total ' 100 © 53 18
Electrical 100 65 . 17 v 19
Mechanical - 100 49 13 - - 38
: Mctallurgical/materialu _ 100 63 : 16 ’ : 21
Chemical 100 56 23 ’ 21
Civil - IR : 1o 50 - 13 37
Computer science ° © 100 ‘ 78 - 9 ' .12
Materials science . - 100 34 14 o 52
Interdisciplinary, n.,e.c. 100 40 ' 28 T .33
. Type of univerai§x3 { . . . ’ B .
Large private {N=11) 100 61 19 - ' 20
Large public (N=27) 100 * 49 : .23 28
. Smaller private (N=42) _ 100 42 : 16 . 42 7 :
" Smaller public (N=77) 100 - 48 20V 32 T

Istatistical estimates refer to research instrument systems (including all dedicated accessories snd
components) originally costing $10,000-$1,000,000 in physical science, engineering, and computer science
departments and facilities st the 157 largeat R8D colleges and universities in the U.S. Estimates include
systems used for research in 1982, existing components of research systems still under construyction, and
research systems that were inact1ve or inoperable through 1982. Equipment used or intended primarily for
nonresearch purpoaes is excluded. Semple size = 3,428 syatema.‘ ' : . '

ZFor systems not used for research in 1982, classificatiou is based -on neme of, pognizant department. or :
facility, - _ . < S e

3uLarge" refers to FY 1980 aeparately budgeted R&D expenditures of $33 million or moré; “gmaller" refers
~ to FY 1980 R&D expenditures of $28-32.9 million; "N" indicates number of institutions in each size clags.

B . E R

-

NOTE: Sum of percents may not equal 100 because of rounding.

. . » . . . K




o st
A

a3

a

use and type of university $10,000 - $i§;000— . $75,000-
. . Total $24,999 $74,999 $1,000,000
4 . %
Total, selscted fields 16% . 13% 17% 24%
!
Field of resoqrch’ . . :
Phyaical sciences, total 14 11 - 16 22
Chemistry 14 13 ‘12 21
Physics and astronomy 15 ¢ ? - 22 24
tngineering, total '18 17 AT, 30
‘Electrical 18 16 R "o30
Mechanical ) 19 20 16 ~20
Metallurgical/materials 14- 12 17 19
Chemical ' 16 13 ‘13 70 -
Civil T 8 26 33
Other, n.e.c. e 22 22 N A . 16
"Computer, science 18 9 26 18
Materials science 16 ' 6 @ 25 31
Interdisciplinary, n.e.c. "M, -8 14 . 18
5
Type of univeraity® A v
Large private (N=11) 18 12 ~ 26 3 » 29
Large public (N=27) 14 210 . 17 25°
Smaller private (N=42) 14 e 13 12 22
19 ° - N I 20

N

r .- N . .
Table 8-17. Peccent of academic research lnstrument "systems that are classified ns state-of-the-art, by fleld
- and type of unlversity and by purchase cost: National catinates, 19821

a

-

A}

- —— St

Principal field of research

Porcant of ayatamu.claséiflad eo- atate-of-the-art? by purchase cost range

Smulleg\public.(N:77)

19

s

.

T5tatistical estimates refsr to rosearch instrument systems (including all dedicated accessorles and components) -
-$1,000,000 in physical sclence, enginegring, and computer science departmonts and o
‘Estimates include systems used for

originally costing $10, 0K

facilities at the 157 lafgest RAD colleges and universities in the U.S.
research in 1982, existing components of resoarch systéms 8till undér construction, and research systems that
were inactive or inoperable through 1982, Equipment used or intended primarily for nonreseageh purposes is

excludpd. Sample size = 3,428 systems.

ZFrom user classification of "Technical capabilitles of this instrument (i.e., t
accessories)" as "state-of~the-art (most highly doveloped and sciontifically sophisticated

+
a

” £ . . - .
3For systems not used for resedreh in 1982, classification is based on namo of cognizant department or facility.

4w arge” refers to FY 1980 separatoly budgeted R&D exponditures of f}} million or more; *smaller” refera to

FY 1980 -R4D expenditures of,$28-32.9 million; "N" indicates number of institutiona in each slze class.

'NOTE:  Sum of perCents'hay not equal 100 because of rounding.
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he base instrument, excluding
instrumgnt available),"
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'~:  Table B-18. Percent of academic research instrument systema that are claseifiedsas ptatc-of—thc-art by field ¢ -
o and type of university and by year of purchases Natlonal estim ’ 1902 T >
' TV : i " . o ~,. y v ..h — : ~
‘s N . o . . - . . .
. . Princpal field of -research . . Percent of systems classified as state-of-the-art ‘2 by year of purchase
;- « uag and type:of univorsity I fa .- . . ) c T
. e o v 1 Totsl 1982 1981 | 1980 o 1979 1978 1973-77-° 1973 L
',: . e Y . _ . " < . - “' _ © \,' b I .. R R ) .
- e . v L S s v . . - i N . ’ N . _\\
. . Tntal, solected fialdb_ T n16% T o38% 2% Y 21k 8% 12% 11% 4% .
- field of reseprch3 w .. - _ ' . N N N ‘ ) 2
- . chemistry | F . 14 3% L 19 Ty 20 -9 8 c0 ot
: "Phygics wnd astroncmy LY . 15 B ) L 3 28 . 27 .18 12 -4 - .
. Engineering L S 18 . 43 ¥» .25 T 17 "2 - IS V) .
- Computer scienco . o . o 18 39 6 7 b - 12 -4 A -0 R -
. ‘Intertisctplinecy,. n.g.c.? v . 12 & 3 - 18 -, 12 . 10 23 - .0
4 . . _ o - . . . . s
~ Type of uhiveraity5 . CL .o Do ) o T .
.+ large private TNz11) « v 3 18, C16 .n 8 . - 1-
A -Large, public (N=27) * L . h : 53 IR 7 A ¥ 13 8 . 2
—*——-—*Smp—l'temivnte_ﬁv_trz) Tt "‘f 40 Y LI 13 % 18 S L £ T 1 .
Smallcr public (N=77) . 8 V18 oy .. 287 . 38 8 22 .. 10 15 9 .
7, .. . T e B o . . -
* T 1Statistica1 westimates refer to rkseaich 1nstr,ument systcma (including al] edlcated accessories and components) : “ﬂlﬁ""‘ “
- origindlly costing $10, 0.00—$‘L.000 000 in physical scierce, engineering, afd- computer science departments gnd *'.
", facilities at the 157 largest *R&D calleges and universities in the U.S.. ‘Estimates include systems used for. . . vt
© research’ in 1982, existimf compenents of regearch sysfema still u%:r const tuction, gnd reggarch sysfems that CL
, - Were inactive or inoperable through. 1982, pment- used or. R‘nt\e id primarlly “for .nonrese rch pyrposes is .
excluded Sample sizo = 3,428 Bystams. N . - ' Ca , et - .
. ZFrom user classi?ication of "‘Technical caﬁabilitiea of thil 1n8trument (i.e., the base indtrument, excluding, .
) accessorles)" as "etate-of~the art (most highly devcloped end acie‘nti{ical'ly sophlatieated 1ng‘trment available)."
. T JFor,systems not -used for rcsearch in 1982 ‘clasgification is based on nama of cognikant department qr facility.
g “Includes matormls scionce. - | - _ ke ) ' e . - ) e oot
y ’ * ‘
¥ 1*5“Large" refers to FY 1980 separately budgete‘d R&D expenditures of ‘$33 million or mare; "Smaller" refers to .
- 'PFY 1980 R&D exfienditures of $28-32. 9 million; “N" indicates number of institutions in each size class.‘ . o, S,
NOTE: Sum of opercents may not edusl.100 because - o? rqunding. h - . i - e .
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< TabhXe B8-12.-

Age distribtion of state-of-the-art

s

g

cademic research ins{rument systems by field and type of

.o : university: National estinbtes, 1982
] P L. : . - Percent of state-of-the-art systems, by 'ayatem age (from year of purchase)
N Principal field of research use . - .
and type of university o ' 1-5 yesrs * 6-10 years Over 10 years
‘ .o a ‘ Total (1978-82) (1973-77) . R (1972 or befors)
« .Total, selected fields b 1003 80% 3% % . 7
. Field of reasarch : o
' Physical sciences, total - 100 ° 81 14 i 3
Chemistry . - 100 86 13 1
} ,Rhy’si_ca and ‘aetronomy 100 75 o~ 16 ? T
. “Engineering, total 100 T - 80 N ' 9 1"
- Electrical . 100 9% 2 ‘ 2
*  Mechanical . 100 94 {6 o "
. v Mctallurgxcul/matcria;) 4100 .92 & s 2
+« . Chemical - : . . 100 . : 4 2
- Civil 100 - 89° ° 3 ¢ g * .
_ Other, n.e.c. . 100 50 20 2 -%0
:%: . Computer science - i ’ 100 |, 98 . 2 -0 ,
“ Materials-science “100 75 24 R . - -
“  Idterdisciplinary, n.e.c. 100 ¢ 53 a 46 1 .
: - : P .
Jype of univemi&x2 Q . -
Large private (N=11) 100 90 10 ¢ 0 »
~ Large public (N=27) &y 100 x 81 13 5
Smaller private (N=z42) - 100 84 . 13 - . 3
. Smaller public (N=77) * 100 | ¢ 71 15, - Ly .
_ , . i - ¢ - v
r- ) -
‘; 1statistical eetimates refer to reaearch” instrument (1nclud1ng sll dedicated mesaorles and components) e ) :
o originally costing $10,000-$1,000,000 in phyaical science, englneering and éomputer science depertments . . .
end facilities at, the 157 largest R&D universities in tRe U.S. *'Estimates limited to, instrument systems ot = *
in research use &n 1982 that were classified by ths principal user as stato—of——thé-att at the time.of tha R &
- ,survey (early,1983). Sample size = 614 Lnstrument 8yatema. . , . N ’
o Zn_grge" refers tq FY 1980 8epgrntely budgetad R4D expenditures of 533 million .or mor# "“emaller" refers '_/-\
¢ to FY 1980 R&D expenditures.df $28-32.9 million;/*N* indicates nq}nber of inatitutions 4n each size class.
3 ~ ’ . PO ) : - . . e T T M
NOTE:" Sum of percents may.not equal 100 because of roynding.: Ik N ' ) )
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,fable B-2U0. Median age of academlc regearch instrument systems, by field and type
' of university and by research status: National estlmates, 19u2]

x

_ . Median age (in years)? by
Principal field.of , _ © 1982 research status
- research use and type ) In research use . - .
of university |- Total| StateXof | Other | Not yet'in No longer in
“ _ the-art research use research, use
Total =~ < 5 6 3o s 2 . 12
Field of wesearch’ ‘ ( oor ' N
Phygical -sciences, total N6 V3 6 3 12
Chemistry ¥ - N 6 3 - 5 1 12
JPhysics and astronomy 8 3 7 3 ' 13
. Engineering, total 5 3 5 v, 1 12
\ . -
\ . Electrical C 4 2 . 4 R 8 -
%+ Mechanical = = T e, 6 . 3 . 12
' Metallurglcal/materlals » ’ o 3 4 - 2 : 1
- Chemical’ L , 5 2 . 5 s 1 .
Civil T "6 3 7 . 2 - .
v - OtHer, nie.c. *+ = = 8 6 8 ' 2 10 R
. I - o, . ‘ . e s S \ L ) . .
% * Computer 'scien¢e =~ 3 1 .3 ) 1. .12
" Materjals &ciedee S N2 12 L L v 15
. Interdisciplinary, n.e.c. 8 . -5 I e : " 14
“ Type of University% - . “ T T R o e o
- . Large ivate (N=11) , 14 a: e 2 4 . 2 . , 12
Large fublic (N=27) . - : 6 3 6 .. 11
Smallfr private (N-42) 9. 2, 7 30 15
smalier public: (N=77)- ) 6 <3 6 1 . : 11
% « - : ' - o _ . o -

1Statlstlcal estlmates refer\td\research 1nstrument Systems (1nclud1ng all, dedicated
accessories "and components) originally éosting $10,000-$1,000,000 in physi al SClenCe,
engineering, ‘and- computer sclience ﬁepartments and f30111t1es at the 157'1;§§est R&D
colleges and unlver81thﬁs in the U.S. . Estimates ipclude systems used for reseatch in X
1982, existing, components of reseatch Systems still under construction, and researcéh
systems that-were inactive or inoperable through-1982. Equ1pment used or intendeéd
primarily fdr*nonresearch purposes.is excluded., Sample 31ze =3 aza s;stems._

‘e

) 2Age measur " in years, based on.year oF puTchase, w1th all 1982 purchases ?ﬁYear'x'
T of age* yll 7981 dtems = 2 yearsg of age; etc. " BT
* Y e FEER S . . v e ]

3For éystems not used qu research in 1982 cl§351fieat10n based on name of cognlzant -
department oF facillty. ,;_Q~ _ . . K R :

_ a"Large" refers to FY. 1980 separately bud ted R&D gxpendltures of $33 millldn or more; \

~ -"smaller" refers to FY 1980 R&D expendltures of $28 32.9 milllon, N lndlcates nd ber

. of lnatltutions ln eacﬁ size, class.. . , 2 - . : ’A”W. :
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Table B-21. Conditior of academic research instrument systems in use, by system
' age:. Na?Ian; estimates, 19821 - 2o

¢

- g Percent of systems, by general werking condition )
System age - )
C o - .

(from year of purchase) Total Excellent Average Poar

Total, selected fields =~ 100% - 51%, - 37% 1%
“1-5 years (1978-82) 1 100 61 . 28 .5
6-10 years (1973-77) ‘ ' 100 37 49 13
__11-15 years (1968-72) 1. 100 27 47 s 16
16+ years (1967 or before) 100 22 . 53 . 25

=
o

Tstatistical estimstes refer to.researth instrument systems (including all dedi-
cated accessories and components) originally costing $10,000-$1,000,000 in .
physical science) .engineering, and computeyg, science departments and Facillti‘s
‘at the 157 largeat R&D colleges and univergities in the U.S. Estimates limited

. to systems used for reeggrch in 1982. Sample size = 2,582 systems.

.k..

-

aus®

. NOTE:- Sum of percents may not equal 100 ‘because of roundlng
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‘Téble B-22. Distribution of academic research inatrument systems in use that were
in excellent working'condition, by field and type of university and by
research status: National .estimates, 19821

.-
x

A

- T Percent of é¥stems in excellent womging
condition,¢ by 1982 research status
Principal field of research 0 _ - '
use and type of university . State-of-the-art . "
) 3 Total systems Other systems °
b m—— : )
Total, selected fields L 51% - 84% ' 42% .
. . Field of research _ A o
Physical scienceg, total 52 84\ 44
. Chemistry: ' 51 88 ' 43
. . Physics .and astronomy _ 53 - 80 .46
Engineering, total 51 8s . ' 40
Electrical / 8 | s e 92 T
Mechanical . ' d ‘53 _ : 83 ¢ S =
Metallurgical/materials 57 85 ! © 52 .
Chemical = 39 € - 8 - . 29 - =
Civil . : .« 38 76 T 26
-Other, n.e.c. 52 83 ' . 38
Computer science : : 59 - ' 89 ~ ¢ 50
Materials science - : 32 - A 76 23
InterQisciplinary, n.e.c. 46 74 38 \
Type of university3 ' ‘ ' ) -
"Large private (N=1t) . : & - | .52 87 - L .
, Large public (N=27) 52 . . 86 . CoA4h
Smaller private (N=42) - N L Y A ' 45
N ';Smaller publlc (N= 77) : 43 " 86 -t 37

»
5
T s s 162, it omo e e e

S— T

Tstatistical estimates refer to research instrument systems (including.all dedicated
- - accessories and-components) originally -costing $10,000-$1,000,000 in physical science,
v ngineeririg, and computer science departments and facillties at the 157 largest R&D, |
SBlleges and universities in the U.S. Estlmatesxllmlted to systems used for résearch
2,582 aystems. W - - S

Je e

r :‘?_ ) ." v
. m‘.-. : . v

- in 1982, Sample size =

. 2Baged on user characterizatlon
. \ N

3 arge" refers to FY 1§80 separately budgeted'R&D expendltures of $}3 million or more;
"smgller" refers to F 0 R&D expenditures of $28~}2 9 mill*on* UN" indicates number

" of institutions in eacf™gize class. P o N . : .
] " ’ /-*‘ . C ) = : - N
NOTE: Sum 'of percents may not equal 100 because -of rounding. S .
- . _ o L .
t i

.. . 44 T - _.'-s,, (1]

\ .' ("' _'\. (8]

“ 7 37 T e
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Table B-23.

e - “'most adyanced instrument of its kind accessible to its research users,
.i by field and type of university and by reseapch status:
s National estimates, 19824 E? . ‘

Ay

Distrlbution of im-use academic research instrument systems that are the

-
~

;.

Principal field of research

Percent of in-use systems<thet are’
the most advanced accessible to their"

userslz

by 1982 research status

Smaller public (N=77)

N

-

- 68

98

Fan

ugse and type of university State-of-the-art " Other
. : _ Total . systems. systems
/'3. . .A . .
. . Total, selected fields - 59% 96% 49%
Field of peseerch
Physical sciences, total 58 97 49
Chemistry ' 61 98 52 -
Physics and astronomy 55 . 96 44
‘Engineering, total - 61 98 52
Electrical 54 . 93 41 ‘
Mechanical 62 95 50 : 4
Metallurgical/materials // 59+~ = 97 "5 E
Chemical ' ' 60 96 50
Civil 53. 94 41
, ° Other, n,e.c. 70 98, 58
Computer science 66 99 56 .
) Materials science* 43 100 30
Intendisciplinery, n.e.c. 67 o 98 .58
ffype of univertity3 .
,Large private (N=11) - 54 96 41 .
Large public (N=27) 53 95 43 .
Smaller private (N=42) 63 - 95 ‘ 54 :
‘ 58

1Stetisticel estimates refer to resesrch instrument systems (includ
accessories and components) originally costing $10,000- $1,000,000

ing all dedicated
in physical science,

engineering, and computer science departments and fecilities et the 157 largest R&D

‘colleges ard universities in the U.S«
in 1982. Semple size = 2,582 systems. : "

Estimates limited to systems used for reseerch

2Alternative §o this clessificstion is "system used for research, but.more sdvanced
1nstruments are available to users when needed,” PR = - .
3"Lerge" refers to FY.-1960 separstely budgeted R&D expenditures of $33 million or more,

"smaller" refexs to FY 1980 R&D expendii\;es of $28 32,9 million,

A -

N . . £
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°  Table 8-24. Numbor and cost/anue of academic research instrument systoms'in use, by means of acquisition: _ %
National estimates, 19821 . , : .
IS - . —_ ]
o . ' .
’ Means of acquisition of instrument:system B
‘Statistic ) Purchased 7T Locally Purchased Donated Govt.
: Total new 1 - built ~used > New Used surplus Other .
. . ) . - . a - .
Number of systems 17,586 14,816 7597 147 386 227 356 296
Totals ~ - | - : [Dollars in millions) ' . o
Purchasescost? $ 758.1 $ 630.3 $ 38.6 $27.8 $16.2 $13.4 $17.7 $1Q;& '
Acquisition cost3 ‘ 703.2 . 622.3 40.7 26.% 2.0 1.1 1.6 7.4
Replacement cost 1133.7 904.9 78.1 53.5 . 20.0 22.0 31.3 24.4
1982 cast-equivalent> 1162.8 971.7 47.8 45.8 20.1 18.8 26.9 25.%
Mean per system: : - . [Dollars in thousands] - K ;’
A& Purchase costZ £43.1 42.5 . 50.9 37.2 . 42.1- 59.0 49.7 48.0 & K
Acquisition cost3 _ . 40.0 : 42.0 53.6 v 36.0 5.3 4.9 4.4 251 .
Replacement cost4 64.5 T61.1 102.9 71.6 - 51.9 100.8 87.9 82.6 ¥ 4’
1982 coat-equivalent5 - 66.1 - ' 66.0 : 63.0 61.3 52.2 82.6 75.6 86.8
’ Astatistical estimates refer to research instrument systems (includlng all dedicated accessories and components) - '
originally costing $10,000-$1,000,000 in physical science, engipeering, and computer scionce dopartments ond faci-
lities at the 157 largoat R&D collegea and universities in the UnS. Estlmatea limited to 8ystem8 used for -
research in 1982. Sample size = 2,582 systems. -« _ L
“Manufacturer's list price at time of original purchase. SR . ] : o
JActual cost to acqu1re instrument system of this university, includlng transportation and conatruction/lgbor costs. o
“User estimates of 1982 coaL of aame or functionally equivalent equipment ' . ' ~-*
o >0riginal purchaae cost converted to 1982 dollara uaing Machipery and” Equipment Index of the Bureau of-lLabor ) _
&2;& Statistics' Annual Producer Price Index to adJust for inflation. ) N _ . ' - )
| ) | o . o N 1V

M .
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Table B-25. Acquisition of academic research instrument aystems in use, by field and type of uanﬂlBlty
: ' and by source of funds: National estimates, 19821 :

-

Principal field of ' * Parcent of sggregate acquisition cost,? by funding source
research use, and ' . N .
3 type of university s Federal . Non-Federal 7N
. Total | NSF | NIH | DOD | DOE | Other Univ. | State | Industry Other>
-Total 100% | 27% 4% 14% 7% 6% - 29% 5% 4% 5%
: 1.} .\ , A
\\, Field of research . . * * S e -
' .Physical scignces, total - 100 34 S 9 9 8 27 2 1 5
Chemistry 100 36 9 4 3 2 37 "3 yi 5
Physics and nstronpmy _ 100 - | 31 1 16 17 16 " 14 0 0 bl
Engideering, total - | 100 -] 16 1 22 6 4 36 6 6 3
Electrical . 100 2 3 38 6 2 21 2 ) 2
Mechanical 100 16 o 27 6 2 29 4 1" 5
Metallurgical/materials. 100 18 0 - 6 1" 9 26 18 6 6
Chemical - . 100 26 1 25 5 5 24 4 8 1
Civil : 100 12 0 1 3 2 62 10 s 4
~ Other, n.e.c. . 100 7 2 16 5 3 60 3 2 2
Computer science - 100 | 22 1.1 0 3 21 1 17 2 -
Materials science : 100 41 2 16 10 4 16 8 2 0
*  Interdisciplinary, n.e.c. 100 | 24 9 - 13 4 4 22 4 13
., Type of university. ‘ . = )

_ Large private (N=11) 100 35 6 ﬂ§ﬁ1 _ 5 7 17 0 5 4
Large public (N=27) 10q | 26 5 B o1 6 32 4 4 2
Smaller private (N242) 100 32 2 21 .3 5 25 . 0,5 7 . 5
Smaller public (N=M) 100 17 "2 «9 .5 6 37 12 2 8

¥
' r

1statistical estimates refer to research instrument systems (includif all dedicated accessories-and-

components)’ origimelly costing $10,000-$1,000,000 - in*physical science, engineering, and computer science

dopartments and facilities at the 157 largeat R&DYcolleges and universities in the U.S. Estimates
_  limtted to systems used for research in 1982. Sample slze = 2,582 systems.

i
»

Zpctdal cost to acquire inat:umant syatem at thia univeraity, including transpottation and conatxuctlon/
“4 labor cogts. = & ) N o

&

3Individuals and nonprofit organizations.

r

NOTE: Sum of percenta may not equal 100 because of rounding,
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Table B-26. Percent of aggregate acquisition cost of infuse academic research ipstrument systems
that was contributed by Federal Funding sourcea, by field and type of university and
by system scquisition cost range: National estimates, 19821

-

I 4
1 - Percent of aggregate acquisition cost from Federsl sources,
Principal ﬂield of . by system acquisition cost range2 .
researth use and type : i -
-of university . $10,000- " $25,000 - $75,000-
' : . Total $24,999 $74,999 $1,000,000,000
Total : - . 58% Cs% 57% Seg
field of research - . . ' ' . ’ .
Physical sciences, total - 65 62t . 68 64
Chemistry o 1 ~ 48 . 95 55
Physics and astronomy : 80 : . 84 . 83 77 .
Engineering total - - . |. 49" 51 : 46 - 50 K
Electrical . N 70 : 76 _ 8 . 58
Mechanical 51 X 66 27, , 60 ¢
MetallOPglcal/materials . 44 . 40 _ 42" . " 48
. Chelnical . 62 54 71 L ) 54
Civil . 19 11 29 ' 15
Other, n.e.c. ) * 32 © 25 ) . 27 o T4
Computer science o . 43 ' 34 41 45
Materials science 'Y 73 94 63 , 74
Interdisciplinary, n.e.c. 53 . 56 46 . . 55
Type of univeraity? L ' > .
~ Large private(N=11) S 73 B 77 72 o 12
* Large -public (N=27)- 59 e 99 ' .59 . . 59
Smaller private, (N=42) « 63 ' .70 , _ 60 . . 63
Smaller public {N=77) ] L4 34 : 47 = - ~T 39
% . - L _

Tstatistical estimstes refer to research instrument systems.(including ell dedicated sccéssories

and components) originally costing $10,000-$1 000,000 in physical science, engineering, and

computer science dgpartments and facilities at the 157 largest R&D colleges and universities

in the U. S. Estimates llmltad to systems used for reaearch in 1982, Sample si;p = 2,582 systems.
2pctual cost to acnuire instrument system at this university, including transportation and %
0,conatrut:tion/labox costs, . . ) N T
3"Large" refers to FY 1980 sepanately budgeted R&D expenditures of $33 million or more; "smhller"‘ x
refers to FY 1980 -R&D expenditures of $28-32 9 million; "N" indicates number: of ipstitutions 1n "
each.sgize class. . . :

. . ' : b ‘ L i ¢ L

NOTE: Sum of percents may not equal 100 becauwee of rounding. _ . . s

N
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Table B-27. Federal involvement in funding of .academic research instrument systems

' in use, by field and type of university: National estimatea, 19821
' /
1. . . ’ . ] - ;
Principal field of _ ~ .Percent of systems, by.Federal funding involvement
research use and o ~ o )
type of university No Federal Partial Federal. | * 100 percent
L - " |Total funding - - fynding Federal funding
Total ’ 100% C32% 25% . .. 43%
field of research .
Physical sciences, total 100 . 24 . 28 , 48
Chemistry - 100 .35 .33 33
Physics and astronomy 100 .10 A ., & :
Engineering, total - 100 43 20 B Y B
Electrical . . 100 © 20 18 .62 e
Mechanical 100" 34 . 22 . § 44
’Metallurgical/materials 100 .45 C 32 s 24
Chemical _ 100 34 22 : 44
Civil - - . |100 74 ) 18 - 7
Other, n.e.c. - : 100 : 68 M- 0 / 20
" Computer science . 100 . 44 32 0, .3
Materials science * - «. | 100 12 CL 32 57 .
Interdisciplinary, n.e.c. 100 S 3 ~ 28 s 39 "
Type of univeraigy . . . .
Large private (N=11) 100 19 15, . 66 - - .
Large public (N=27) 100 32 24" 44 e
Smaller private (N=42%- 100 19 . .37 43 ~
Smaller publlc (N=77) 100 - - .50 - 24 s 26
wa . -3 :
P\ T . ~- P . dr

1statistical estimates refer to pesearch instrument systems (\hclading all dedicated
accessories and ‘omponents) originally- costing $10,000-$w,000,000 in physical science,
engineersj nd cOMbuter science departments and faciiitles at the 157 largegt R&D
sities in the U.S. Estimates'limited to systems: used for reseatch .
in 1982 _ izg.= 2,782 systems. L :

A refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; :
maller" refers to FY 1980 R&D expepditures of $28-32.9 mllllon, MN".indicates numbex

af 1naL1Lutyons in each size class. - e N '
“} < i " dﬁ, ’ R t\ . ‘
NOTE: Sum of percents may not equal 100 becauae of -rounding. .
. Y . . £.
Vo i
3 '\, *
i 3 »
¥ ' %
v \ 93 7 ' - vy
4 87 -
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Table B-28. Percent of academic research instrument systems in use, that was acquired with 50 percent
or more Federal funding, by field and type of university: National estimates, 1978-82%

’ Percent- of systems with 50 percent’”

_ Principal field of research ., or more Federal funding, by year of purchase ™

use and type of university 3
1982 - 1981 1980 1979 1978

Total, selected fields 51% sex se% . . 56% 62%
. K] . . . ¢
Field of research ) . ) .
Chemistry SN 37 .43 .65 56 ' 62

_ Physics and astronomy a8 79 a9 o 69 90

« _ Engineering : 54 57 . 46 © 47 : 39
Computer science 36 55 22 ' 34 65 ’
Intetdisciplinary, n.s.c.2 74 62 69 . 87 74
. .
. . Type of university’ \\\ Lk :

--Large private (N=11) s 68 N6 83 . 69 S 87
.Large public (N=27) .52 N 57 60 .« 61 - 76
Shaller private (N=42) 67 . \ 52 68 - 53 . 90
Smaller-public‘Nﬂ?) - ~33 \ 53 &0 \\ 1y - 28

v

" lstatistical estimates refer to research instrument systems costing $10,000-$1,000,000 in 1982" equipment
-inventories of physical science, engineering and computer science departments and facilities at the 157
largest R&D universities in the U.S. Estimates limited to instrument systems in research use in 1962.
Sample size = 1,556 instrument systems. *

&

ZIncludes matgrials sclence. . - L

Jn_arge" refers to FY 1980 separately budgeted R&D expenditures of $3%;milljon or more; “smaller" refers
to FY 1980 R&D expenditures of $28-32.9 million; “N" indicates number of institutions in each size claas.

<

NOTE: Sum of percents may not equal 100 becéuse‘of rounding. .
’ ‘ ' ‘ g

. . .
i ; .




Tablé 8-29: Federal funding of debartment/facility purchases of research
equipment, by field, type of university, and size of department/
facility: National estimates, FY 1982 (actual) and FY 1983

(antlclpated)1

,

Pfincipal field of research

Percent of research equipment funding

in department/facility, type from Federal sources '
of university, and size of -
-department/facility FYy 1982 FY 1983 .
, ] , J ~  (actual) (anticipated)
Total,. selected fields 565 e 54%
) -~ k‘\,?‘
Field of research s
" Chemistry 54 y 53
Physics and astronomy ' ' 717 . 75
Engineering — 42 .41
Computer science 48 50
Interdlscipllnary, n.e.c. 2 &9 72
Type of unlversﬂ:y3 -
Large prjivate (N=11) 74 .18
Large pdblic (N=27) 56 ¢ S4
Smaller private (N=42) 56 59
Smaller public (N=77) : 42 .34
Size pf department/facility® \ o
Larger ($200,000 or more) ) 60 62"
Medium ($50,000-$199,999)" 41 %g'
.Small (under $50,000) 32 "35°

i

€

. science at the 157 largest R&D universities in “thé Hé., except:

- equipment.

1Statistical estimates encompdgs all research'depantments and all nondepart-

mental research facilities in the physical 301ences, engineering and computer

ments with no:research instrument systems costing $10, 000 or more and
(b) research "installations censisting of interrelated compgnents costing over
$1 million (large observatories, reactors, .accelerators, ete. ). Sample

size = 353 departments/f301llﬁles.

21ncludes materials science.

“»

»

¢

3"Large"-refers'to'FY 1980 separately budgeted R&ﬁ expenditures of
$33 million or more; “"smaller" .refers tqg FY 1980 R&D expenditures of
$28-32.9 million'""N" indicates number of institutions in each size class.

4Classification based on fbported FY 1982 expendltures for research

L}

&

_NOTE: Sum oﬁ~pe1cents may not equal 100 because of roundlng.

M‘j}

89 .

95

(a) depart-

o3 ?\’, '
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Table B-30. Location of academic research instrument ayatema in use, by 1982 research status. . TLJT
National estimates, 19821 . _ _ ' |
" Number and percent of instrument B j*fq;zﬁiﬂ?ﬂ_
N . systems, by 1982 research status
] - v . \ . v L“ a .
' ) ~ i State-of-the-art Other
‘Sygtem location- . ’ Total aystems . systems * _
JI L : No. Percent No. Percent | No. T "Porcent “ X
b bt : ) y, : : i - — :
' s e . . . ) . /’/’—-
roral, seme;ad flgl.ds N 17,5917 100% 3,855 -~ 100%° , . 13,735  100%
- \ < ' . N , A i . ) ) "N
.Within department lqp of indiyidual S _
pr1nc1pal 1nvestlgahbr . 9,607 55 2,225 ©o58+- v?7,382 54
\ N * . .
Shnrcd-—access faci’[‘ities, f:otal 7,983 45 1,629 - 42 . 6,352 46
National, regional or. intar— ~ ' o o " ' CL
university facility - 307 2- 87 -2 219 2
Nondepartmental reseafch facility 1,472 8 - 234 6 1,237 9
Department-managed common lab or N ‘
facility 5,676 32 1,227 32 - 8,489 - 3
Other, . 528 3 81 Z_U C447, 3
1Statistical estimates refer to research iﬁgtrument systems (including all dedicated accessor;es ot
and components) originally costing $10,0003$1,000,000 in physical science, engineering, and * - \
computer science departments and Facilitios at the 157 largest R&D cqlleges and univo@sitiea
o in the U.5. Estimates limited to systems used for research in 1982, ' Sgmple size = 2,582 ’ .
systems. - T : o . " L .
NOTE: Sum of percents may npt'equal 100.because of rounding. S B w .
K ’ w \ -
P . . . 1 - . -
~1 . ; o _ . : T r-l'g
‘{ . . , % - v
w'\- . )
. - 4
“ . . s
& " / - " “' ’
: / ' .
7 ;""*: »
/ . .- % ) - . I
* £ . b -
u N . ': ) ’t;‘?n ‘:’
. , / \ ' .: " / ' ) 3
. ¢ R Y ‘s ¥ . S
Py ‘\\ , ¢ v : N\ ‘a ‘ .
., ;, N . . . ( i -. / '
] ! / o 4 . 72
“ i ' “ * + . : ‘v. * ‘:v \
£ =) ., ' - - ’ ’ .‘ '
' e ‘ { / 9(_) . \‘ . - I . \// .o
N M * < N/
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Table B-31., Percent of academic research instrument systems in use that are looated
- in shared-access facilities, by fiedd and type of university and by,
v . research status: National.estimates, 19821

~

-

. 4’” Percent of systems_ in sharhd-access. N
: . . facilities,Z by 1982 research status »
. Principal field of'res$brch ‘ - * " .
‘use and type of university . Total - State-of-the-art . Other 8§stems , ' '
Y . ' _ -, . : qsysgems o -
Total, selected fields 45% Y 3 ;(46% (
Field of research ] - 3
Physical sciences, total ' 34 25 36 C,
Chemistry - 37 L 28 39 ' S
Physics and astronomy ; 29 - 22 . 32 - -
\ :
g Engineering, total - 48 | , 50 48 .

~E}ectrical 52 B 24 34 ' .
Mechanical : 56 41 61 .

* Metallyrgical/ma érials 538 C ‘37 . 38 *
,Chemic‘;l : 25 * 26 e 24 "
Civil \ . .53 45 ‘ 56
Other, n.e.c. . e NA 86 64
Computer science - 82 . 78 ' 83 :

Materials science 82 : 75 - 84
Interdisciplinary, n.e.c. - 44 52 Ca2

‘Type of university3 : . : '

Large private (N=11) o « 4 ©n K 41 :
Large public (N=27) - 44 _ . 40 45 . i
’ Smaller private (N=42), : 47 47 . 47
- Smaller public (N=77) A . 43 - 52
~ . — ) B4

1Statistical estimates refer to research instrument systems (including all dedicated
accessories and components) originally costing $10,00 ~$1,000,000 §n physical science,
engineering, and computer science departments and fadilities at the 157 largest R&D
colleges and univérsities-in the U.5. Estimates lifited to systems used for research
in 1982. Sample size = 2,582 systems. : '

/

25hared-access facikitieé are facilities other than within-department laboratories of °
- principal id@eifigators. : ! . .

: 3"Large" refers to FY 1980 separately budgeted R&D expenditures of.$}},million.or more; -- e
vgmaller" refers to-FY 1980 R&D.expenditurées of $28-32.9 millidn; “N" indicates numbpr .
of inmstitutiong in each size class.j ' S e
NOTE: Sum qg\ﬁércents may not equal 100‘because of rounding.

.
v o . . -
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Table B-32. Pcrcen’: of academic resegrch instrument systems in use that are located in shared-access facilities, - M'
by field and type of university and by ayatem purchase cost range: National estimatea, 19021
} .

b,

. ¢
l‘ g - " \ , - . R . . A4
) _ * Perceﬁ!';f aystems in ahared-acceaa fncilitiea,z by‘jsatem purchase cost range .
Principal field of research _ .
use and type of university . $10,000 - $25,000 - ~ $75,000 -
t ’ . /j Total $24,999 $74,999 . $1,000,000
. - " ) -
{, Total, aelected fields 3 45% 39% " a6% - 59% .
4
Field of research? . . . - N A y
sPhysical sciences, total v " 34 - 25 39 RS R
Chemistry \ 37 - .27 : a0 : 66 -
Physics and astrgnomy - 29, : 22 38 ) 33
' Engineering, total - . - < 48 46 48 . 59° 2
Electrical o 31 N . 28 " 30 53
Mechanical | ’ 56 56 59 44 )
. Metallurgical/materials 38 _ 28 : 38 87
Chemical * 25 27 20 33
Civil ‘ 53 . S0 55 61
Other, n.e.c. 7 69 ' 74 N A : “~
Computer science i 82 - 94 66 92
. Materials science 82 79 - ’ 87 .82
Interdisciplinary, n.q.c. 44 ' 37 48 64
. . _ ] - .
Type of university> ' : ' ‘ ' . '
Large private (N=11) ' : 41 ’ 34 a5 - 60 T
Large public (N=27) a4 ; 40 45 ' - 56
Smaller private (N=42) 47 : 45 @ v 65
smalder public (N=77) - 49 N, 43 .55 63
Tstatistical estimates refer to research instrument systems (including all dedicated atcessories and components) :é

_originally coating $10,000-$1,000,000 in physical science, engineeripg, and computer gcience departments and
« Ffacilities at the 157 largest R&D colleges and univerdities in the U,5. Estimates limited. to systems us%pﬁfor
research in,1982. Sample size = 2,582 systems. : . '

Z5hared-access facilitles are facilities other than within-department laboratories of principal investigators.

3"Large".refers to FY 1980 separately budgeted R&a(oxpenditures of $33 million or more; "smaller" refers to
FY 1980 R&D expenditures of $28-32.9 million; "N® indicates number of institutions in pach size class. . N

NOTE: Sum of. percents may not equal 100 because-of rounding. - &
. - . » . ,

: - . . B

¢ ) . ) v . o .

' v

L4
. I8
e s -
» ‘
¢ 4
i . \ (\
) . . .
|5 . he - N '
A
. .
- g
L3 ” ¢

4 - .

° “

* ‘ - . r. ‘4
LI e ! - 1 \
‘ - ‘ Y » .
’ - [ . ,}. . .
: . . - 98 ' \
) .
\ et 92 [ . " ‘.




.vq-»,‘ ’ + - o s e . o
.‘3‘&\'1' - na
° - . - -

‘ P d ¢
- ¢ -y
) L »
° . » . ¥ Al L9
' € .
, . ' ' )
. L Y : - : - N - _- .
i “Jable B-33. Percent of academic research”instrument systems in use that are located in shared-access Fagili— -
) : ties, by field and type of university and by year of purchaae. Natiohal estimates, 1978-82
’ ; - :
Principal field of research Percent of systems in shared-access facilitiea;z by yecar of purthase -~
use and typs of university N ) .
1982 .1981 ¢ 1980 1979 1978 .
. : - ‘
. ) ¢ .
Total, selected fields < 42% 4% 37% 39% 40% . : \
. . , . :
Field of research , . ) )
Chemistry -7 27 52 : 2 . & 38 ;39 :
Physics and astronomy . 28 . 24 20 25 . 28
Engineering | 42 37 39 38 a2
- Computer science 69 95 93 - .90 ;100
Intexdisciplinary,.n.e.c.’ 69 37 - 50 . 40 N _ a6
5 : Type of university® o - ) . % « o *
m Large private (N=11) 42 25 43 NS 43 .
£ Large public (N=27) . 45 41 40 ~ 46 43
% . Smaller ‘private (N=42): a4t - (\ 53 : 41 a2 52
: .Smaller public (N=77) ' 41 . : 52 32 ., 38 33 .

{ 3 . .
TStatisticsl estimates r;?er to research instrument systems costing $10,000-$1,000,000 in 1982 equipment
; inventories of physical science, engineering and computer science departments and facilities at the 157
i largest R&D universities in the U.S.. Estimates limited to instrument systems in research use in 1982,
Sample size’= 1,556 instrument systems,

A J L)
25h§red~access facilities are facilities other than within-dopartment laboratories ofrprincipal investigators.”
JIncludes materials science. - ' - ' s )

Vo 4n_arge" refers to FY 1980 separately budgeted R&D expenditures of -$33 million or more; "smaller" refers R
Ay fo FY 1980 R&D- expenditures of $28-32.9 million; "N" indicates number of institutions in each size class.
o . ' : ) . -
NOTE: .Sum of percents may not equal 100 because of rounding. . hd N T .
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Jable B-34. Research function of academic regearch instrument systems in use, by field

) _ and type of university: National estimates, 19821 : )
. I8 _ " - . V‘“ N J\ . ,
’ . - : Percent of ’ :
. // instrument systems by 1982.system research function
: Principal field of/research d
use and type of university Dedicated? )
: ' ) . i General
. Total . Modified Not modified* }. purpose
Total, selected fields S 100% 8% - 27% , 65% ' §
Field of research " . s - '
Physical sciences, total ' 100 8 ) 29 - . 63
Chemistry : ' £100 8 22 70 : .
Physics and astronomy : 100 .8 38 54) cL, i
Engineering, total -, | 100 7 8 64 ' .
Electrical o 100 9 3 . 56
Mechanical ' 100 6 \ 36 - 58 .
Metallurgical/materials 100 - 1 20 * 69 ;
LChemical : ' 100 18 33 . 49 ) -
Civil 100 2 19 79 ‘ S .
Other, n.e.c. 100 7 18 75 b
Computer science ’ 100 1 16 83
Materials science’ e 100 | 6 14 4 80
Interdisciplinary, n.e.c. 100 9 25 - 66 ' L
Type.of unviersit { ) ' R ‘
‘Large private (N=11) 100 . 8 27 . 65
Large public (N=27) 100 10 26 . 64
Smaller private (N=42) - 100 .9 29 % 62
Smaller public (N=77) . 100 6 23 % 0. T

-

1statistical estimates réfer to research instrument systems (including,all dedicated accessories
and components)’ originally. costing $10,000-$1,000,000 in physical science,_ engineering, and
computer science departments and facilities at-the 157 largest R&D colleges and universities

in the U.S. Estimates limited to systems used for research in 1982. Sample size = 2,582 systems.

2pedicated for use in a specific experiment, or series of experiments, as distinguished from general
purpose research instruments. Dedicated instrument systems may or may not involve modifications:
"any special calibration, programming’ or othe& modification which rendered the instrument suitable
for general purpose use." C - : -

JnLarge" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; "“smaller" .
refers to FY 1980 R&D\expenditures of $28-32.9 million; "N" indicates number of institutions in
each "size class. . : - .

¢ ‘

_NOTE: Sum of percants may not .equal 100 because of rounding.
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Tuble B-35. Mean number of research users in 1982 of academic reseafch instrument systems in S
/ : use, by research status and puréhase price cost and by systeny research function: JUREES
§gtiona1 estimates, 19821 t?f : .

4

: - ] .
_ e _ . - )
N ’ . Mean number of research users, by 1982 system research function )
1982 system research status , . . - : '
v and system purchase cost _ _ ' Dedicated? ", '
_ -~ ' . General
P N Total Modified Not modified purpose
wt - l < 1 P i : i v v‘ .
Total, selected fields - C17.9 7.6 8.0 T 2.8
Research status * o _ . )
: Cthe~oF*the-art _ 15.2 | 6.6 - 10.1 18.2
ther systems,in research use _ ¢ 18.7 7.8 7.3 261 ‘
Purchake cost ’ i ‘
$10,000-$24- 999 ‘> ' . 14.5 7.5 — 7.1 18.3 _
$25,000-$74,999 - 18.4 % 72 7.9 - 23.8 ( .
$75,000-%1,000,0 T . 30.1 8.6 15.0 ? 36.8 tl
) - ' » <

Tstatistical estimates refer' to research instrument systems (including all dedicated
accessories and ctmponents) originally costing. $10,000-$1,000,000 in physical science,
engineering, and computér science departments and facilities at the 157 largest R&D
colleges and universities in the U.S. Estimates limited to systems used for research
in 1982, Sample size = 2,582 systems. : .

14

Zpedicated for use in a specific experiment or series of experiments, as distin@ﬁished ' -
o from general purpose research instruments. Dedicated instrument systems may or may
not involve modifications: "“any special calibration, programming or other modification ‘
which rendered the instrument unsuitable for general purpoge dse." ’
{ | ,
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Table B-36. Mean number of ‘research users in 1982 of academic research 1nstrument systems

. in use, by field and type of university and by system research functlon
. National estimates, 19821 » '
£ . .
" . ’ ’ Mean number of ° - o
. ¢ research users, by 1982 system research function
N Principal field of research - , . ¢
ugse and type of university , Dedicated?:
. . i Y General e
‘ : « Total Modified Not modified? purposel. \
[ - ' - 6’) . ’ . ' .
Total, selected fields . ' 18.0 | 1.6 . 8.2 - l ' 23.0
"Field of research _ o - .
Physicéal scientes, total - 15.2 6.9 8.4 C19.3 0 .
'Chemlatny ¥ . | 17.9 6.1 10.3 21.7
Physics and astronomy = - 1.4 8.2 6.8 v, .14 .
Engineering, total S 14.4- 6.1 6.7 18.3
Electrical 20.5 .° 6.5 -2 28.8
Mechanical ' ~ 11.3 . 8.1 4.3 15,9 A
Metallurgical/materials 11.6 9.4 5.6 13.6 ‘
Chemical - ‘ 6.5 3.2 N . 4.0 9.2 |
Civil -1 1344 4.5 . 3.8 . 16.1
Other, n.e.cr 16.1 5.8 . 16.2 17.0
* Computer science ' . 64.3 T s2.6 23.9 v 69.9 -
) Materials science. : 35.8 k - 27.0- 5.5 41.2
) Interdisciplinaty, n.e.c. 14 10.0 ’ e 8.7 R 16.7 ) .
Type ofuunviersn‘lty3 . T - ' o, o -
Large private (N=11)- 36.0 8.6 6.3 v, 49.7
Large public *(N=27) - | 16.5 , 8.9 . ¢ 10.8 20.5
Smaller private (N=42) . 12.0 5.3 6.0 16.0 &
Smaller, public (N=77) . ] o12.8+ © 6.3 7.8 R 15.1
i ~ N - . < - i .

TStatistical estimates refer to research instrument syeggms (including all dedicated
accessories and components) originally costing $10,000-$1,000,000 in physical science,
engineering, and computer science departments and facilltles at the 157 largest R&D
colleges and universities in the U.S. Estimates limited to systems used .for research

© in 1982. ‘Sample size = 2,582 systems. _ . o .

?Dedicated for use in a specific experiment or series of experiments, as distinquished

- from general purpose research instruments. Dedicated lnstru‘Pnt systems may or may

"not involve modifications: ."any special calibration, programming or other modification

which rendered the inBtrument unsuitable for general purpose use.," .

Y

3"Large" refers to FY 1980 separately budgeted -R&D expenditures of $33 mlllion or more” ~
1 "smaller" refers to FY, 1980 R&D expenditures of . $28—62 9 mlllion, "N" indicates number
_ of institotions in each 31ze class. _
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arch| instrument systems
esearch status: National

Table B-37. Mean number OF;resaarch users in 1982 of academic re
in use, by fleld and type of university and by 1982

. estimates, 19821 . - < oy
[ N ' - - % ’ ) ] .
. ‘Mean number of research users, by 1982 system research status
Principal field of research I : s
use and type of university _ State-of-the-art L
L . Total r - Systgmsg' * . Other systems
EEIE N § : . ' -
- < B s'-'.:.;v, e e s : ]
Total, selected fields B VS A ©15.2 18.7
. <s. 7 N o v
- Field of research ' e ' _ ”\ ‘
*Physital sciences, total 15,2 13.2. - . 15.7
. Chemistry 17.9 - 15. N Ce 18.5
Physics and astronomy 1.4 N 10.9 t . 11.5
. \ ) - '
Engineering, total 14.4 14.7 14.3
Electrical - - 20.5 19.6 20.8
Mechatical 113 . 8.2 12.5
Mebtal lurgicalymaterials 16.6 11.0 11.8
Chemical 6.5 . 7.4 6.
Civil, . 13.4 14.5 13.1
Other, n.e.c. 16.1 18.1 15.2
Computer science : 66.3.7% 32.4 74.3
Materigls science © . 35.8 0 w7 21.4 , . 39.1
Interdisciplinary, n.e.c. N 14.1 . 15.4 . 13.7
Type of unviersity? 7 : R "
Large priyate (N=11) 36.0 o 23.2 . 40.0
Large public (N=27) 16.5 . 17.5 : 16.3
Smaller private (N=42) 12.( 12.5 11.8
Smaller public (N=77), 12.8 10.9 - 13.4

I

Tstatistical estimates refer to research instrument systems (including all dedicated accesso-

- ries and.components) originally costing $10,000-%1,000,000 in physical science, engineering, and
computer science departments and facilities at the 157 largest R&D colleges and.universities in
the U.S5. Estimates llmlted to systems used for resaarch in 1982. Sample size = 2,582 systens.

2"Large" refers to FY 1980 separately budgeted R&D expepdltures of $33 million or or more;

“"smaller" refers to FY 1980 R&D expendltures of $28 32.9 million; "N" indicates number of

institutions in each size class U S. « & .
) . . . P
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Table B-38. Mean number of research users! in 1952 of academic. research instrument systems
: in usey by field and type of- uniyersity and by systém purchase price range:

: 1
' National estimates, 1982 - ;}/ _ .-
& . ] . . . ’ . v . 0 -
. Mean number of research users, by system purchase price range
Principal field of research : ' M : T %
use and type of university . : $10,000~ ~ $25,000~ $75,000-~ &
R ’ . . Total , $24,999 |, $74,999 v $1,000,000 /
R . e . o *
‘Total, selected fields 17.9 14.5 18.4, 30.1
Field of research °_L C . ' Y’
Physical sciences, total - 15.2 10.8 16.0 28.4
© Chemistry ) 17.9 1.1 20.9 .. 363 -
Physics and astronqmy . 11,4 ' 10.4 . 10.5 ' . - 16.6
_Engineering, total - w4  » - 13.4 "13.6 22.6 ’ :
Electrical @ 20.5 20.4 18.0 . 28.1
“Mechanical o, 1.3 : 12.6 8.0. J 14.3 ;
Metallurgical/material - 1.6 8.6, . 1.0 27.0
*  Chemical S ' - 6.5 . 5.8 5.8 16.4 ° .
Civil . . ., 13.4 . 11.8 15.2 ~ 16.9 .
Other, n.e.c. ) 16,1 13.5 18.7 24.8 N
. I/. ’
Coménscience . 64.3 61.8> 55.5 9.0 .\
Matewials science ] 35.8 26.4 . 52.9 : 29.3
Interdisciplinary, n.e.c. % I L 2 . 1.9 12.7 25.9
Type of university? - : _ .
Large private (N=11) o - 36.0 : 29.8 . 39.2 . 58.1
Large public (N=27) : ‘ 16.5 12.3 16.1 31.1
Smaller private (N=42), ¢ 12.0 _ 9.2 -12.3 ,20.3
Smadler public (N=77) ’ 12.8 . 1.3 ¢ 13.4 18.9

1Statistical estimates refer to research instrument systems (including all dedigated accessories
and components) originally_cost;ng‘$10,000—$1,000,000 in physical science, engineering, and

- computer science departments and facilities at the 157 largest R&D colleges and universities in .
the U.S. Estimates limited to systems used for research in 1982, Sample size = 2,582 systems.

2"Large‘" refers to FY 1980 separately budgeted R&D expenditures of $33 ﬁillion or or more;
"smaller" refers to FY 1980 R&D expenditures of $28-32.9 million; "N" indicates number of;
institutions.in each sizé class. A

CERIC .0 el .. 9% 164




v’

ﬁ;ble B-39. Mean number of research users in 1982 of academic regearch instfument systems in use,
) by field and type of university and by system age: WNational estimates, 19821

. . — . ,)
. _ * Mean number of research usé;s, by system -
: ) age (from year of purchase)
Principal field of research ! N . :
use and type Qf university 1 1-5 years 6~-10 years 11+ years
. : Total . (1978-82) (1973-77) (before 1973)
N . o - R
Total, selected fields . . | 18.0 . 21.5 15.4 1.8 -
Field of research ' . |
Physical sciences, total .. 1541 16.1 17.5 11.3
Chemistry 18.0 : 18.7 21.2 13.0
Physics and astronomy : | 1.2 - . 12.0 1.2 X 9.9
Engineering, total . 14.8, 18.1 " 11.1 8.9
Electrical - 21.3 23.8 13.7 . 14.0
Mechanical 11.4 15.4 8.6 5.1
Metallurgical/materials n 21.1 .11.0 12.6 15.5
" Chemical 6.5, 7.1 4.1 7.8
7 Civil ’ . 13.1 13.5 - 20.8 8.6
Other, n.e.c. 16.3 25.5 1.2 8.2
Computic science ) ’ 67.3 . 64.6 71.4 : . -
Materials science 35.8 - . 63.2 20.8 19.6
Interdisciplinary, n.e.c. _ 14.5 ’ ~15.6 10.6 - 20.0
& ; s '
— . :Type of university: :
’ Large private (N=11) . : 36.1, 39.9. 124.6 -~ 31.2
Large public (N=27) ' .+ 16.5 19.1 15.0 1.2
Smaller private (N=42) , -12.0 15.3 . 7.6 8.3 .
Smaller public (N=77)° oo 12.8 13.9 14.9 , 941

¢ 1gtatistical estimates refér to research instrument systems (including all dedicated accessories
and components) originally costing $10,000-$1,000,000 in physical science, engineering, and
computer science departments and facilities at the 157 lgrgest R&D colleges and universities in
the U.S. ‘Estimates limited to systems used for research in 1982. Semple size = 2,582 systems.

+ Zn arge" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; nsmaller"
refers to FY 1980 R&D expenditures of $28-32.9 million; "N" indicates number of institutions in
each size class. _ : o .

~

*Insufficient sample.

¥
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Table B-40. Meanenumbér of research users in 1982 of academic rgsearch instrument systems in use,
. by field‘and t¥ype of university and by system condi ion: National estimates, 19821

»

. . k~Mean;70mber of research users, by system condition
Principal field of research . : A .
- .use and type of university _Totall// ' Excellent Average . Poor
: : . , . . 4
Total, selected fislds 18.0 19.1 17.1. 16.5
R . -

Field of research )

Physical sciences, .total 15.1 16 .4 “14.1 12.8
Chemistry _ : 18.0 19.7. 17.5 “14.0
Physics and astronomy 1.2 2.3 9.6 10.7

Engineering, total 14.8 18.5 11.4 7.3
Electrical i 21.3 25.2 18.3 2.9
Mechanical 11.4 14.7 8.1 3.0

- Metallurgical/materials 12.1 10.7 13.3 16.5
Chemical : 6.5 - 7. 6.8 3.9
Civil 13.1 " 18.5 ~10.6 4.2
-Other, n.e.c. 4 n 16.3 231 9.7 4.7

Computer science 67.3 29.2 104.2 173.3

Materials science 35.0- 67.0 12.1 14.2

}Interdisciplinary, n.e.c. 14.5 17.6 12.7 9.1
. . LY *

Type of university? , J

Large private (N=11) 36.0 33.9 36.1 47.0

Large public (N=27) 16.5 18.9 14.3 13.2

Smaller private (N=42) 12.0 15.4 8.2 Y

Smaller public (N=77) 12.8 12.2 144 +8.6

. v Y

16tatistical estimates refer to research instrument systems (including all dedicated accessories

and components), originally costing $10,000-$1,000,000 in physical science,.engineering, and

computer sciende departments and facilities at the 157 largest R&D calleges and universities in . -
{Pe_U.S. Estimates limited to systems used for research in 1982. Sample gize = 2,582 Bystems. ’ ‘

2narge" refers to FY 1980 separately budgeted R&D expenditures of $33 ndjjhon or more; "smaller"
. refers to FY 1980 R&D expenditures of $28-32.9 million; "N" indicates numpber of institutions in
each size class. ' : .

’ . '
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Table B-44. Mean number of research users in 1982 of academiE'reseaggb(&qsterent
- . systems in use, by field and Ltype of university and by system location;

§
[}

Y
\\: :

‘National estimates, 19821 : . . N ‘
* i ' Mean number of research users, by system location v \-:/
Principal field of research M . /
use and type of.university \ | Within-department Shared-access - i
‘ K - Total “lab of P-I. - facility. / )
< . _\ ' /
Total, selected fields . 18.8 - ™ g9 = 28.9 S .
field of resefarch | . n . Tirﬂr .
Physical sciences, total . 15.1 7.7 ’ . 28.5 _ . ”‘Q
Chemistiy * - ~ o 18.0 8.0 . . 34.3 ' -
"} Physics and astronomy ‘ ' 11.2 . 7.2 : . 19.4 :
Engineering, total . : ~ 14.8° 10.2 . . ' - 9.3 S
‘Electrical . 21.3 18.5 - 26.8
Mechanical 1M.4 . 6.7 iy : 14.8 °
Metallurgical/materials 12.1 6.7 - 18.9
Chemical ) ! 6.5 5.2 10.4 e
. Civil 134 5.7 . © 19.8.
: Other, n.e.c. - 16.3 6% . 20.3
Computer;science. . 613 . 19.4 " 77.7 ' - )
\ Materials science : : - 35.8 ’ 9.3 oo - 41.8
‘ )Interdisciplinary, nwe.c. .o 1405 ' 9.7 . 20.1.
Type of universggxz : . . : -
+ Large private (N=11) 36.0 14.8 i’ 67.9 .
Large public (N=27Y _ - 16.5 , 8.2 : 27.1
Smaller private (N=42) R 12.0 7.0 17.2
Smaller public (N=77) 12.8. 6.7 - : 19.0
) .- i N

1Statistical estimates refer to research instrument systems (including all dedicated accessories

" and components) originally costing $10,000-$1,000,000 in physical scence, ®ngineering, and
computer- sciencé departments and facilities at the 157 largest R&D colleges and universities in . .
the U.S. Estimates limited to systems psed for research in 1982. Sample sizé = 2,582 systems. - N

~2nLarge" refers to FY 1980'separatély budgeted R&D eXpenditurés of $33 million or more; "smaller" .
refers to FY 1980 R&D egxpenditures of $28-32.9 milliqn;_"Nt indicates number of institutions in -
each size class._ " ' ' _ . A
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Table B-42.
~ ) research status:
\ \

Types‘of‘research users of academic resear
National estimates, 1982

%

-

gh instrument systems in use, by eyetem purchase cost range and

o

-

°

o

N - - ;, . N . . B
.. ) . V‘%ercent of systems used in 1982 by;? °
- - ' . ‘ i - -
System purchase cost , Graduate students Researchers from 4 / : ) .
_range and 1982 aystem Faculty : and .pgst doctorates | other departments | Researchers from Nonacadeniic
“research @tatus . . this dept./facility. | this dept./facility | of this university? | other universities? | restarchers
. S ’ o . . '

¥ o . N T . . L L 4
Total, se;e?ted{fieldar. ‘87% 84% 30% 13% 9%
Purchase cost _ . . . g
$10,000-$24;999 85 ; " 83 26 9 6
$25,000-$74,999 N 89 : 064 31 © 13 .1
$75,000-$1,000,000 .94 . o8 T . 28 20

. . " N - N .
1982 research status . . - .
State-of-the-art systems ©- 9 - 82 . 025 ’ ' 16 - Y L
Other systems . 86 . 84 . <32 . 12 L c8

Tstatistical estimates refer to. research instrument systems (including all dedicated accessories and components) originally
costing $10, 000—$1 000,000 in physical science, engineering, and computer science departments and facilities at the 157

largest R&D colleges and universitiea in the U.S.

systems. \B

zEntries indicate percent of act

" gory specified

3Entries 1nclude faculty, post-doct

’

NOTE:

R 3

&

’

Estimates limited to systems used for research in 1982.

b .

e, -and graduate student users.

=

Sum of.percents may not equal,1ﬂﬂ because of rounding

>

- jarch instrument systems used for research in 1983 by at least one person in the cate-

Y

mple size = 2,582

e
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Table B-43. Types of research users ?f academic research inatrument syatcfi;a in use, by field and type of university:
National esatimates, 1982 - _ : . . .- .

L * - ¢ .

. Percent of aystems used in 1982 byx2 .« D
- - e ®
‘Princip 1’ field of = Graduate students Researchers from /
researctl use and : faculty * .and post doctorstes | other Qapartmenta Researchers from Nonacademic R
- type of university .’ this dept./facility | this'dept./facility ] of this university’ | ather universitisa? | researchers
F B - - - , . . ¢
Total, selected flelds - 87 ' ‘L 84 30 ’ 13 9 v a
. : ’ L 2 * ) ] -
Fiefd of research . v ) -
Physical sciences, -total a7 ~—89 - : 27 17 - 8
. Chemistry ° . 86 . 92 . 29 f 19 9
. Physics and astranomy 88 : g, . 24 . 15, 6
¢ N . : ” . *
E€ngineering, total 90 79 27 7 ., 1"
tlectricdl v B8 89 . 39 . L1 7
Mecfianica 0 95 - 93 - -~ 22 3 - 6
Motal lurgi¢al/materials 90 . 80 ' 28 8 &
Chemical 40 T 78 . 26 . 5 2
Civil 84 ' 88 - 24 1 5 .,
Qther, n.e.c. h 92 56 21 6 28
. Computer science . 96 88 . 62 “1n 8
terinls science ' 64 © 66”7 * 56 6 o -
Ipterdisciplimary, n.e.c. 81 84 _ 41 .21 10
<\/ 4 ' . - ' v
g ypeeof university .
Lacge private (N=11) 83 ’ 88 : 32 © cr18 "
Large public (N=27) 86 - 08 22 13 10
YSmaller private (N=42) .89 84, . " 20 v 15 8
Smaller public (N=77) 92 18 20 13 12 -
. - . , ¢ -
15tatistical estimates refer to research systems (1ncl.ud1ng all dedicated accessories and components) originslly : :
costing .$10,000,000 in physical science, engineoring, and computer science depgrtments and facilities at the 157 . '
largost R&D colleges and universities in the u.3. Estimates limited to systems uged for research in 1982.
Sample size = 2,582 systems. " - . 3‘
- \ ' i
Zgntries ircﬁcate percent of active research instrument systems used for research in 1982 by at least one -person . v '
. - in the category specified. . . *
3Entries include faculty, post-ddctorate, and g_raduate student users. ’ .
’ 4niarge" refers to FY 1980 separstely budgsted R&D expenditurea of $33 million or mors, “smaller" .refers to FY 1960 .
RAD expenditures of $28-32.9 -million; “N" indicates nupper of institutiona in each size class.
NOTE: Sum of percents may not equhl 100 because o™wounding. \‘ \ .
. .
o, . i . . ‘ .
: -
: »
. P N .
~” ] Q T . .
. o - . .
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. Table B-44. Department/facility assessment of avsilable instrumentation support services, . -
L by field, type of unlversity, and size of department/facillty' National -
o estimates, 19821 . , , s . '
. , . ° . ) . B l‘
i | Principal ' _ R ' 5} ’
_ field of research in 'Percent of departments/facilities assessing- " . e
department/facility, type of | instrumentation support services as;Z : '
university, and size of . :
department/facility ' Total| Excellent. Asispate Insufficient | Nonexistent
A v . , * - ' -
. Total, seledted fields* . |- 100% V&% 47% . 4% . 6% Q
Field .of research . ' A A - °
a - ¥
Physical sciences, total 100 11 .42 41 6
Chemistry -~ 100 3 32 53 _ 12 S
Physics and astroRomy . -100 18 - 52 ¢ 29 * 1 bt .
* 1. . ! .
" Engineering, total | 100 3 Nso, . 4 * o6
Electrical ' " 100 4 143 - 50 3
* Mechanical - 100 3 J0 25 . 0 -
Metallurglcal/materials 100 6 37¢ - 54 !
Chemical : _ 100 2 58~ - 40 - 0
Civil - _ 100 -0 S&4 42 - 4
Other, n.e.c. - 100 4 39 44 T 14
Confputer science ~~ | 100 4 36 \ . 42 18
Interdisciplinary, n.e.c.’ 100 15 66 . 20 o ;
i 4 - o P ’ .' ~
_Type of University p 7 - _ : y , o
Large private (N=11) . 100 14 .39 a6 - 2 . i
. Large public (N=27) 100 10 51 - 3 _ 6 -
Smaller private (N=42) 100 . 4 - 37 ) 47 12
Smaller puBlic (N=77) ’ - 100 . 4 51 . 40 5- ¥
Size of department/facility® [ ‘ A . R ;
Large ($200,000 or more) 100 9 ' 39 50 ) 2 -
Mediym ($50,000 - $199,999) 100 4 42 48 5
Small (under $50,0000) 100 7 * 60 : 23 11

1Statistical estimates encempass all research department:s and all nondepartmental research

facilities in the physical sciences, engineering and computer science at the 157 largest . _

"~ R&D universities in the U.S., except: (a) departments with no research instrument systems N

costing $10,000 or more and (b) research installations consisting of interrelated components L) ‘
costing ower $1 million (large observatorles, reactors, accelerators, etc.). Sample

size = 353 departments/facilities.

2Item refers to "the instrumentation support services (e.g., machine shap, electronics shop) -
at this department or facility."” - . _ ,

3Includes materials science. - .

3

A"Large" refers to FY 1980 separately budgeted R&D expenditures of $33 million or more; . »
"smaller" refers to FY 1980 R&D expenditures of $28 32.9 mlllion, “N" jndicates number of R
institgtions in each size class. _ . ' ' o

5Classificat10n is based on FY .1982 expenditures for_fesearch equipment.

_-_EKC NOTE: -Sum of percentg may not equal 100 because of roundingy . . ' r.. /m
= | , TR 104 ‘“1];1_ i :
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7 . Per department mean FY 1982 expenditures
Principal field of research in for maintenance and repair (M/R) of research equipment
department/facility, type of - -
university, size of department/ .
facility, and sdequacy of * M/R service University~employed /R supplies, v
instrumentation M/R facilities - contracts and _M/R personnel - equipment,
. Total field asrvice . salaries and facilities
Total, selected fields. / . ) $:49.9 $14 .4 . 325.7 _ - $9.7
. \ i’ . .
] . > »
field of rtsearch . (I
hemistry ¢ 60.8 -~ 12.0 13.0
hysics and astronomy : 91.4 18.6 - Q N 18.9
.[Engineering . 29.8 2.3 w3 5.2
Computer science o 72.2 39.2 » 17.8 15.3
Interdisciplinary, n.e.c. 64.2. . 23.9 N 29.5 10.9
Type of universit':y2 : :
Large private (N=11) 124.7 46.6 . 55.7 . 22.4
Large public (N=27)- 64.6 14.2 38.2 - 12.2
Smaller private (N=z42) 43,9 L1941 16.7 . 8.
Smaller public (N=77} 32.0 - 7.0 18.0 - 7.0
Size of gdepartment/facility’ _ «
Large ($200,000 or more) 96.6 . 29.5 v 49.7 17.4
Madium ($50,000-199,999) 411 9.8 t21.6 9.7
Smaller (under $50,000) 11.6 0, 5. 1.9
Adequacy of M/R facilities® - - \ . €
Excellent 88.4 Y 3.7 42.1 « 22,5
Adequate 46.1 13.0 . . 23.8 z 9.2
Insufficient 53.9 15.0 - 29.1 9.8 ‘
Nonexistant . 15.4 12.0 2.2 1.7 .
K Y
1 4

4

- S
Table 8-45,

L}

- 3

Maan fY 1982 expenditures for maintenance and repair of reswarch equipment per depagtment/facility,

by field, type of university, dize of depnrtment/fncility, and ausessed adoquacy of inatrumentation wnd

by types of expenditure:

National estimates, FY 19821 -

-

(Dollars in thousands]

AN

Ystatistical estimates encompass all eresearch departments and all nondepartmental research.facilities in the physical
ter science at the 157  largest R&D universities in the U.S., except:

sciences, .engincering and com

with no:research instrument

components costing*over $1 miklion (large obgervatories, reactors, accelerators, ctc. ).

facilities.

(a) departments

stems costing $10,000 or more and (b) research installations consisting of interrelated

“Semple size

= 353 departments/
AN

2‘"Large" refers to FY 1980 separately budgeted R&D expenditures of $33 mlllion or more; "smaller" refers to FY 1980
R&D expenditures of $28~}Z 9 million;."N" indicates number of institutions in each 8118 class..

-

3Classification is based on FY 1982 expenditures for researth equipment.

4pepartment/facility head's assessment
shop, electronics shop) at this depart

- +

n

v
e

f the adoquacy of "the instrumentation support services (e.g., machine
nt or facility.”

-~
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Table B8-46. Principal méaqs of servicing academic research instrument systpms in use, by field,
type of university, and age of system: National estimates, 19821

(3

Principal field of research Percent of in-use systems, by principal means of servicing?
use, type of university, and - : oa
“age of system ' Service None Field | Univ. M/R Research ' :
Total | contract | required | service ] personngg personnel
Total, selected fields- 100% T o12% 18% ‘ 24% S & . 21% ‘b
Field of research - ) R ‘ : ‘ ' (“‘\

_ Physical services, total o>~ 7 18 25 » 2 22 !
Chemistry ! 100 8 15 . 29 30 17 :
Physics end astronomy | 100 7 2 . w 24 29 T e

- Engineering, total 100 a2 ..2 . . 21 %6 .2 )

N _Electrical ' : 100 L 18° 26 . 28 S
Mechanical : . 100 10 . 35 .22 25 8 e
Metallyrgical/materials 100 13 - C27 20 19 .

. Cheriical ) w9 19 28 . 15 29 .
Civil . 100 22 23 29 23 L3 L
Other, n.e.c. . v 100 1N .13 1% - 34 - 27 : S

Computer science . T o 100 B o8 28 13 -2 o B
Materials science ' 100 21 12 . 20 20 28 g !
Interdisciplinary, n.e.c. 100 17 » 20 - 24 A 18 R
Type of university’ ) \ . _ .
Large private (N=11) 100 19 23 24 - a6 17
Large public (N=27) ' 100 .10 - 21 27, 20
Smaller private (N=42) 100 12 17 . o 287 25 18 - Co
Smaller public (N=77) . 100 12 13 Y20 29 26 - IR R
Age of instrument sybtema_‘ . . «

" 1-5 years (1978-82) . 00 - 17 2 26 19 _ 17
6-10 years (1973-77) 100 ) 15 23 27 28
11 or more years (before 1973), 100 "5 16 17 40 S22~

N f‘statistical estimates refer to-researchuinstruuent syastems (including all dedicated accessories

and components) originally costing $10,000-$1,000,000 in physical science, engineering, and computer
science departments and facilities at the 157 largest R& colleges and universities in thesU.S. ;
Estimates limited to systems used for research in 198Z. .Sample size = 2,582 systems. - ' 0

21f more than one form of servicing was used in 1982, the instrument syste was‘aaéigned to the
first-listed category that applies: -« ' L : ' -

3l arge” refers to FY 1980 separatsly budgeted R&D expenditures of $33 milflion or more; "smaller”
refers to FY 1980 R&D expenditures of $28-32.9 million; "N" indicates number of institutions in
each size class. e . C . e

P
-

4C1assification is based on original year of purchase.

NOTE: Sum of percents may not equal 100 because of rounding.

-
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Table B-47, Pédrcent of academic rdsearch instrument aystema in use that are in excellent working conditipn, by

means of servicing and by age: National estimstes, 19621 : . ;7 T
Y, . . _
. - ’ ' ’ . ‘Parcent of fn-use systems in excellent gvorking condition,’ -
, o~ - o - by sge group (from year of purchase) -
Means ‘bf servicing o , . 2 _ .
syatem in 19822, , ' _ 1-5 years 6-10 years L 11-15 yenré 16+ years \
. Total (1978-82) - | . (1973-77) (1968-72) ~ (Before 1968) .
- "l C )
= ' 1 N R . s
Total, selected fieldgy NN ¥ 67% SN Y : 22% :
. L
(::'scrvice’requiréd ' 69 o 82 66 ‘ ‘ A T . 30«
rvice contrjpt - . 65 »2> Al . 52 - 31 4
) . \ « . .
Field services, as needed ~ [ -85 T 59, .. 25 17 13
@ v ' . . K
University-employed o . i . . .
maintenance/repair ataff | 46 . 66 28 s 29 27
Research,personnel .8 K i
( faculty, post-docs, ¢ ) - :
gtivate students) , 42 4y N 60 33 v 20 _ 10 -
\ E . ',
. 2 .
Tstatistical estimates refer to research instrument systems (including all dedicated sccessories and components)
originally costing $10,000-$1,000,000 in physical science, engineering, and computer science departments and P
facilities at the 157 largest R&D colleges and univeraities in the U.S. Estimates limited to systems used for &
. . research in 1982. Sample size = 2 ,082~8ystems. ‘
.2For a given instfument gystem, mare than one category may ;pply. .. - ’

. 3Based on user characterization,

o . . nd -

NOTE: Sum of percents may not equal 100 because of rounding. T

M . .
.
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. .
Table B-48. Mean annual expenditures per-system for maintenance and repair .of academic research e
instrument systems in JUse, by field, typé of university{ principal means of servicing, - e

- and pyrchase cost and by age: Natioqgl estimates, 1982

* . o - : - ’ o
. - _ I -
Principal field ofd Per system mean eXpenHitures in 1982 for maintenance and - ' .
research use, type of , repair by system age group’(from yegr of purchase) - rfﬁ”'-(
university, principsal N : _ \; TR
means of servicing e 1-5 years 6~10 years 11+ years - - .
and purchase cost Totalt (1978-82) (1973-77) (before 1978) ]
fw o N = v - - . .
Total, selgcted fields §, - ) $1,700 $1,900 $?,700 ~$1,400
¢ . T N ‘
-Field of researcn ., : .
Chemistry oo 1,600 1\,68'3 . 1,600 1,700 .
Physics and astronomy : 2,100 : 2,4 2,700 .. 1,400
Engineering . 1,300 - 1,40Q - : « 1,000 -. -~ 1,200 -
Computer science ’ - ' 3,700 3,600 5,300 *
Interdlslplinary, n.e.c, 2,400 2,600 : 2,600 1,600
Type of unlver81ty o ’ _ *
Large private (N=11) * 2,200 - 2,400 . 2,000 - - 1,600
Large public (N=27) 1,900 1,800 © 2,000 ¥ 1,700
Smaller private (N=42) 1,900 - 2,200 . 1,800 : 1,300
Smaller publit,(N=77) . - | 1,200 - 1,300 1,300 | 1,100
Principal means of servicing’ 'F' , ’ P _
Service contract o 5,700 . 51,700 6,300 5,400
No service required e o - 0 .0 . 0
Field service, as needed ' 2,200 - 71,900 2,100 2,300 .
University-employed . _ . . _
maintenande/repair staff - 1,600 . 1,300 . 2,200 ¢ 1,500
Research personnel : - R . . .
(faculty, post-docs, r : i Co
graduate stud&s) . 1,000 " » 1,200 o 800 800
Purchase cost ‘ i , _ _ _ v
. $10,000-$24,999 . « 1"  so0 - ssg0 - 600 .t osgg v e
$25,000-74,999 L 14,600 : 1,600 . 1,400 : 1,700 _ L
$75,000-$1,000,000 ° o fzoo ' 7,800 ' 7,40_09 . 5,200
" — 3 v '

) . ) R
1statistical estimates refer to research instrument systems (including all dedicated accessories
and components) originally costing $10,000-$1,000,000 in physical science, engineering, and’
computer science departments and facilities at the 157 largest R&D colleges and universities in
the U.S. = Estimates limited to systems used for research in 1982. Sample size = 2,582 systems,

2"Large" refers to FY 1980 Separately budgeted R&D expenditures of $33 miilion or more; "smaller"
refers to FY 1980 R&D expendltures of $28- ?2 .9 million, “N" indicates number of 1nst1tut10ns in
each size class. 0 L

3If more than one means of servicing applied in 1982, the instrument system was assigned to the
category listed first, Consequently, dollar estimates for late—llsted categories may understate. .

.actual expenditures, _ . : : <i

*Insufficient sample. _ o - ' : gk
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Dr. Ronald A. Andres, Head
School of Chemical Engineering
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West Lafayette, IN 47907

Klaus Biemann

. Department of Chemistry

" Massachusetts Institute of Technology
Cambrldge, MA 02139

Dr. Henry Bourne

Vice Presxdent, Academic Affaxrs
Georgia Instirute” of Technology
Atlanta, GA 30332

Dr. Daniel C. Drucker, Dean.

College of Ehgineering

University of Illinois,
Urbana-Champaign .

Urbana, IL 61801

Dr. William M. Fairbank
Department of Physics

. Stanford University
Stanford, CA 94305

Katherine Grether,

Information Systems and Computing
University of California
427 University Hall
Berkeley, CA 94720

e

Dr. Yoh—Han Pao
George S. Dively Profe§§or of
. Electrical Engineering and
Computer Science y : e
Case-Western Reserve University
-Room 509, Glennan Buyilding
+ Cleveland, OH 44106

Dr. Robert Park, Chairman
Department of Physics and Astronomy
University of Maryland

College Park, MD~ 20742

Dr. John Silcox, Chairman
Depar tment of Applied Physxcs
Cornell University

235 Clark Hall

Ithaca, NY 1485370161

~

4

2z
5

Dr. Allan Sinisgalli

Director, Office of Research and
Program Administration

Princeton University

P.0. Box, 36

Princeton, NJ 08544

Dr. Barry Trost
Department of Chemistry
-University of Wisconsin.
500 Lihcoln Drive
Madison, WI 53706
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"niversity Research Instrumentation’

Dr. Anson R. .Bertrand _
Director - - K
Science and Educatlon Information
Department of Agriculture -
Washington, D.C. .20250

Dr. Edward N. thgdt ,

Assistant Secretady for Health -

- Department of Health and R

Human Services -
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Dr. Richard D. DeLauer \
Under -Secretary of Defense for/

‘Research and Engineering

Department of Defenge .

Washington, D.C. 2030L.

Dr. Hans Mark
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National Aeronautics and Space
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Washington, D.C. 20546
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Office of Energy Research
Deprtment of Energy

washington, D.C. 20585

Dr. George A Keyworth -
Director ’
Office of Scxence and
Technology Policy
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.Mr. Nathanjiel Cohen

Director . LT p
Management Support office ' . ) .
Code LB-4 ~ ' ' : -

National Aeronautics and Space Admlnlstratlon
Washington, D C. 20546 ~

Dr. Richard Stephens

Director = ‘ L
Division of University andendustry y :
Programs
. Office of Pield Operatlons Management ) *
Department of Energy ) . -//\ : ; . :
Washington, D.GC. 20585 - . : ' , h

“

Dr. Denis Prager
Assistant Director
Of fice of Science and Technology

Policy ' . L /
Washington, D.C. 20500 '

i

" 'Dr. Antoinette Grayson Joseph
- . Associate Driector
" Office of Field Operations Management . '
Office of Energy.Research.
Department of Energy
Washington, D.C. 20585

-

Dr. Michael Pallansche
Science Advisor for Marketings Nutrition, _ .
g . and Engineering Science _ . S m . i
< Science and Education . :
Department of Agriculture - _ ~
Washington, D.C. 20250 _ .-

Dr. William Raub

Associate Director

"Extramural Research and Training
National Institutes of Health
Bethesda, MD 20205
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Form Number = - - } . OMB No. 3145-0067
' Expiration Date 9/30/85

\ 3, . . *
. “

NA;\TIONAL SCIENCE FOUNDATION T

%
1
.
B
«
B
¥

DIVISION OF SCIENCE RESOURCES STUDIES

2
Lo+ ol

NATIONAL SURVEY OF ACADEMIC RESEARCH - = co
INSTRUMENTS AND INSTRUMENTATION NEEDS | N

. . - . BEES
. . . B
- . S

: " _DEPARTYENT/FACILITY QUESTIONNAIRE |

o | “THIS REPORT IS AUTHORIZED BY LAW (P L. 96- 44) WHILE. YOU ARE NOT |
| REQUIRED TO RESPOND, YOUR:COOPERATION 1S NEEDED TO MAKE THE |
RESULTS OF THIS SURVEY 'COMPREHENSIVE, ACCURATE, AND TIMELY.
INFORMATFION ‘GATHEREDIN THIS ‘SURVEY "WILL BE. USED ONLY FOR |
| DEVELOPING STATISTICAL SUMMARIES. INDIVIDUAL PERSONS, INSTITU-
"TIONS, AND DEPARTMENTS. WILL NOT. BE_ IDENTIFIED IN PUBLISHED ]

.| SUMMARIES OF THE DATA. " o0 e 5




' BACKGROUND AND  INSTRUCTIONS :

[

Rendi . * . FERe . . [,
H

4

* In recent years, widespread concern has developed about whether
university research scientists and engineers have sufficient access
'to the kinds of equipment needed to permit continuing research at the

. frontier of: scientific knowledge. To assist the National Science
Foundation and other Federal agencies in setting appropriate equip-
ment fundlng levelw . and priorities, this Congressionally mandated

. survey is intended to document,.for the first time: (a) the amount,
‘w4 cost, and condition of the scientific researth eqixipment currently
avallable in the nation's principal research univergities, and (b)
‘the nature ‘and extent of the need for upgraded or expanded equipment’

'in the ma]or fle&ds of science and engineering.

?

. -

» The survey is being conducted in two phases. The current phase
v . deals with research equipment in the physical sciences and engi-
neering/computer science. Next year, in Phase II, the empha81s will
be on the biological, environmental, and agricultural sciences.

. - This D@partment (or nondepartmental research Facility) Ques-
o - tionnaire seeks a broad overview of equipment-related expenditures
' ‘and needs in this departmént (or facility). Items 1-10 (Parts A and
" B) are factual in nature and may be delegated to any person or persons
- who can provide the requested data. 1In these sections, informed
estimates are acceptable whenever precise information is not avail-
able from annual reports or other{data "sources. Items 11-16 (Part
-C)«call for ]udgmental assessments’ about equipment-related research U
- "needs and priorities of the department (br facility) as a whole and Cu
“w - should be answeréd by the department ‘chatrperson . (or facility S
-~ ~’director) or by a ‘designee who is in a p051t10n to make *such Lt
“judgments. We‘urge that partlcular attention be given to item 16, B
“which asks for this dé&partment's (or facility's) recommendations. R
about needed changes.ux;Qulpment fundlng policies and procedures.

« >  This form should be returned by May 30, 1983 -Your cooperat1on'*_. -
, in, returning the survey form promptly is very important. Pkease -
dlrect any questlons about this form either to your university study -
coordinator or to Ms. Dianne Walsh at Westat, Inc., the NSF con- . =~
tractor for this study (301-251-1500). » ‘ e

&
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PART A. DESCRIPTIVE INFORMATION

~

Institution name:

. a7

Department (or fpndepartmental research faclility) name:

A
.

This is a: (CHECK ONE)

» o ’ o
!l | 1. Department (CONTﬁNUE WITH ITEM 4) -
rd

| | 2. WNondepartmental research faéilit& (SKIP TO ITEM 6) '

LY

Number of doctoral degrees #warded in 1981-82 academio year to students in
this department: " . - .

’
~

Number of members of this department who participate in ongoing research projects
{do not include graduate students or postdoctorates)

-
i

.

N\
Toyal number of persons (full-time aw& part-time)

FTE* number of persons °*

PART B, RESEARCH-RELATED FUNDING AND EXPENDITURES

4

Department (or fac1lity) FY 1982 and anticipated FY 1983 expenditures for
scientific research equipment, [SCIENTIFIC RESEARCH EQUIPMENT IS ANY ITEM

{OR INTERRELATED COLLECTION OF ITEMS COMPRISING -A SYSTEM) OF Ng/EKQENDABLE
TANGIBLE PROPERTY OR SOFTWARE HAVING A USEFUL LIFE ,OF MORE THAN TWO YEARS

AND AN ACQUISITION COST OF $500°OR MORE WHICH IS USED WHOLLY OR IN PART FOR
RESEARCH. /INCLUDE ALL SCIENTIFIC RESEARCH EQUIPMENT ACQUIRED IN THIS DEPART-
MENT (OR FACILITY) IN FY 1982, FROM ALL SOURCES -~ FEDERAL, STATE, INSTITU- g
TIONAL, INDUSTRIAL, ETC.] . ; , C

. . 4
. . .. -

b
$ FY 1982 expenditures for scientific research equipment
» .} . 3
$ . Antgt{;ated FY 1983 expénditures for scientific research
equxpment~
T . r . .
_ \ . | .
*In computing number of FTEs (full-time egquivalents)s persons employed in this
department on less than a full-time basis should be counted to reflect their
decimal fraction of full-time equivalency. Example; 1if a department employs . .
. 25 pertinent faculty members, 20 full-time and 5 with half-time appeintments, : -

- - the FTE number is 20 + (5 x . 5) = 22.5,

.

»




4 g . .

7. _ Please provide an approximate breakdown by source of funds for this départment®s: \ .
(or facility's) FY 1982 expenditures and estimated FY 1983 expenditures for
gcientific research equipment., (NOTE: ENTRIES IN EACH COLUMN SHOULD SUM TO 100
PERCENT; ESTIMATES ARE ACCEPTABLE.] -

1
w D,

2

@ - ) h
: Percent of expenditures.for . )
sclentific research equipment B cas

Source of funds
FYy 1983

FY 1982 (anticipated)

-~

- a. Federal government ) - - ) 1)

b. Internal university funds . R 7 . : ]

c. State equipment or caffital develop- : ' v _ e
ment appropriations : % . %

d. Private nonprofit foundations/ ~
organizations ' % ]

) e. Bu;Tnéés or industry : ' % _ R )

£. Other (SPECIFY) ' .

Ce

TOTAL, ALL FUNDING SOURCES ) 100 % _ 100 Y

.o r Tt e

8. FY 1982 expenditures for purchase of restarch-related computer services at;

S

&

On-campus computing facilities

L 4 N )
Of f-campus computing fagiljtles .

r

9. FY 1982 expenditures for maintenance and repair of all 501ent1fic research
p equ1pment in this department (or facillty)

Service contracts or field service for maintenance and
rep;lr of indiv,idual instruments :

$ Salaries of ﬁniversity maintenance/repair personnel (pro-
rate if personnel do not work full-time in this department/
facility or on servicing of regefrch equipment)

-

S 'AQ‘ Oth‘er dlrec‘ costs of suppl ies, equipment and facilities
. for servicing.of resenrch instruments in this’ department/
. facility

Total

“10.

Are the instrumentation support services (e.g., machine shop, electronics,

shops) at this department or facility:

(CHECK ONE)

1 4.

’ N I .EXCeflent : ' ' . | -'V ' ?
I__1 2+ Adequate i | A
I__| 3. Insufficient : o ‘ :
Nonexistant - : .

¥

-




11.

12.

13.

PART C. ADEQUACY OF AND NEED FOR SCIENTIFIC RESEARCH EQUIPMENT

In terms of its capability to enable investiqators’to pursue their major
research interests, is the research equipment in*this department (or facility)
enerally: (CHECK ONE IN EACH COLUMN)

' l ‘ o Type of investigator
4t - -
. , Tenured faculty ©  Untenured faculty
. {and equivalent : (and equivalent
- . P.I.'s) _ P.I.'s)
1. #£xcellent i 1.1 | 1.1 |
o - . T e
: 2. Adequate 2. 1_-1 ' 2. 1|
3. Insufficient 3I._ - ' kO

v
Are there any important.subject areas (e.g., recombitant DNA, microcircuitry,
plasma physics) in which investigators in this department/facility are unable
to perform critical experiments in their areas of research interest due to lack
of needed equipment? s

v

i _ I 1. Yes —— 1l2a. What are the top priority subject areas
- for expansion/upgrading of presently
' avajilable equipment? (éPECIFY uP TO

THREE AREAS)

Assuming future total Federal ‘research support to your department/facility

‘remains roughly constant at present levels, how - if at all - would your department

(or facility) redistribute its®research funds. FOR EACH. AREA, PLEASE INDICATE
WHETHER FUNDING SHOULD BE PROPORTIONATELY 'INCREASED, DECREASED, OR MAINTAINED AT
ABOUT THE PRESENT LEVEL. (NOTE: PROPORTIONATE INCREASES IN ONE OR MORE AREAS MUST
BE ACCOMPANIED BY CORRESPONDING DECREASES IN OTHER AREAS. IF THE CURRENT BALANCE
SHOULD BE MAINTAINED, CQECKﬂ"NO CHANGE" COLUMN FOR ALL AREAS.)

Recommended redistribution of research funds

Area of Federal support

. 1. Increase 2. Decrease 3. No change

a. Faculty salaries |1 : A i

R e el \ 3 a—e —

b. Pbstdoctorate salaries Sl 1| N

A . 2
. - i

c. Graduate student support | R R B

d. Non-professional salaries . R B -

e. Equipping of startup labs |

|
I
l

f. Equipment purchases (other
than e, above)

g. Equipment maintenance

h. Other (SPECIFY)

@

AU I st




) 14. If greater Federal funding of research g?uipment_wére possible, in which area
' would increased investment be most beneficial to investigators in this :
department/facility? (CHECK ONE) P

L3

| | 1: Large scale regional and national facilities (large tele-
scopes, reactors, oceanographic vessels, high performance
computers, etc.)

|_|~ 2. Major shared access instrument systems ($50,000-$1,000,000)
not prc;cnply’nvailnble to department/facility members

| _| 3. upgrading/expansion of equipment in $10,000-$50,000 range

| 4. General enhancement of equipment and supplies in labs of )
individual P.I.'s (items generally below $10,000}

- ‘ |__l 5. oOther (SPECIFY) __ ‘ , e

&

15. In the $10,000-$1,000,000 cost range, what thfco items of research equipment
(1f any) are most needed at this time in this departmdnt/facility?

, ' Item description S ' - Approximate cost

"

16. How could current Federal equipment funding policies and/or procedures be modified
to bett meet the research needs of researchers in this department/facility?

17. Pie;se note in the space below: (a) any additional 1nformation needed to

describe the research equipment and equipment-related needs in this department/
facility, or (b) any suggestions to improve this survey questionnaire.

v

18. Person who prepared this submission:

.- 1
2
-+

NAME AND ‘TITLE o " ° AREA CODE - EXCH - NO. - EXT. ‘ ['

19, How many person-hours were required to complete this form?
- : ' - HOURS - MINUTES

.- '

L  '.: P12 127
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’
e

Form Number . : L OMB No. 3145-0067 *
o . s v Expiration Date 9/30/8§,
) \
‘ NATIONAL SURVEY OF ACADEMIC RESEARCH INSTRUMENTS AND INSTRUMENTATION NEEDS .
NATIONAL SCIENCE FOUNDATION ‘
Washington, D.C. 20550
_INSTRUMENT DATA SHEET o | ;

Y

This data sheet is part of a- major national gssessment 8[ the

sheet concerns a particular instrument seclected (from
university central records) as part of a small national sample
ofs cesearch instruments in your field.

The item desoribed betow (in ID BOX) is believed to be an
active research instrument lovated In this department or
research facility as of December 31, 1982. Please note in
the comments section (Question 17) if this assumption is
incorrect; however, please complete as much of this form as
possible.

We ask that the requested factuai information (items 1-8)

" condition of university research instrumentatfon. The data -

and functional assessment data (items 9-16) be obtained

" from the person or persons who are most knowledgeable

about the history and current status of this instrument.

+ .
~

i

All cost data should be rounded to the nearest thousand

dollars. For example, a purchase cost of $25,342 should be

reported as $25,000. Where exact cost (or other) data are

not available, estimates are acceptable. Your estimates will
" be better than ours.

This study is authorized by law (P.L. 96-44). While you are
not required to respond, your cooperation is needed to make
the results of this survey comprehensive, accurate, and
timely. Information gathered in this survey will be used
only for developing statistical summaries. Individual per-
sons, institutions, and departments will not be identified in.
published summaries of the data.

‘I‘his form should be returned by May 30, 1983. Your
cooperation in returning the survey form promptly is very
important. Please direct any questions about this form

either to your university study coordinator or to Ms. Dianne -

Walsh at-Westat, Inc., the NSF contractor for this study
(301-251-1500). ~ -

+

2

DEFINITIO

INSTRUMENT PURCHASE COST (initial value)

The original cost of the instrument (or its components, if
built locally) at -time of purchase from the mariufacturer.
Do not include cost ol separately purchased accessories; do
not subtract any discount (e.g., for trade-in) which may have
been received. Please estimate if original records are not
available.

ACRQUISITION COST _ .
The actual “cost of this instrument when acquired at this
university. If purchased new by this university, acquisition
cost = purchase cost, less discount from manufacturer, if
applicable. If built at this university, acquisition cost = cost
of parts + estlmated cost of labor. If purchased used,
acquisition cost = price paid to seller. If donated or loaned
(é.g., by industry) or obtained at: no_cost from government

" surplus, acqunsitlon cost = $0.

REPLACEMENT COST

The estimated cost to purchase this instrument (or its -

L]

OF KEY TERMS

DEDICATED ACCESSORIES L.

« Separately acquired "add-ons" to or components of the

instrumentation system of which the instrument described -

below is the principal element. This includes accessories
that are presently (as of December 31, 19§2) dedicated
solely for use with the reference imtrumenm
included in its purchase cost (in item G, below) st
specimen preparation and photographic accessories for a
particular electron microscope; oscilloscope, microprocessor,
* HPLC, or data system accessories for a particular spectrom-

eter; key entry, dise drive, printer or plotter accessories for
a particular microcomputer.

" SYSTEM PURCHASE cosT

The lnstrument purchase cost plus the aggregate purchase
cost of its dedicated accessorles, if

YEAR OF PURCHASE

The calendar year when this instrument (or its principal
components) was originally purchased from the manufac-

components, if built locally) or one of roughly equxvalent turer.
function and capabllxty. at today's prices. _
- - ay - —
' ID BOX - INSTRUMENT IDENTIFYING DATA . s
A. University ’ . i
. B. Department or Facility y
C. -Instrument Description .
. -
~
\ ™y
‘D Central\Records ID # - * - _
E. Assngned to: : .
N -
£. Year of Purchase: 19 ' * G. Instrument Purchase Cost:

i 129 T




SEE PAGE 1 FOR DKFINITION OF ALL BOLDFACE TERMS : .o T

“

1. , Please review the identifying data (from your university's central records) in the page 1 ID BOX and make any needed cor-
rections or additions with special attentlon to items F (YEAR OoF PURCHASE) and G (INSTRUMENT PURCHASE COST).

b . . ) -
2. Where was this instrument located during 1982 when lll'ﬁse? (CHECK ONE)
| | 1 Not used for teaching or for research in 1982 (SKIP TO ITEM 17)

| |. 2 Lab used almost exglusively for undergraduate instruction (SKIP TO ITEM 17)

(

/ | | 3 National, regional, or lnterun{vox"sit-y instrumentation lab (CONTINUE TO ITEM 13J)

"I | 4 Nondepartmental research facility (OQNTINUE TO ITEM 3)

u
| | § Department-managed common lab or lnstrumentatlon tacility (CONTINUE TO ITEM 3)

| | 6 Within-department lab of principal investigator (CONTINUE TO ITEM 3). “

a

' | | 7 Other (SPECIFY)

3. _ Does this instrument have any DBDICATBD ACCESSORI th included in the INSTRUMENT PURCHASE COST ({rom ID S
BOX, item G)? : : :

1 Yes ——3=— 3a. Please describe, and estimate purchase cost.for this instrument's separately purchased

T 2 ~ s . DEDICATED ACCESSORIES. ) . _ " S
12 No o Description of%major accessories Purchase cost - =
_ : ; | | _ s ~
$ L

/

Estimated aggregate purchase cost of all DEDICATED
ACCESSORIES not included in ID BOX item G (those

described plus all others) 7 $ -
' SYSTEM PURCHASE COST for instrument plus all T -
b ) DEDICATED ACCESSORIES . $ : ' A
. ' . . . - —\ N
. . Eox —_
4, Year instrument acquired at this university: : 6. Estimated REPLACEMENT COST for this instrument
: U : and its accessories:
19 M . .
$ Instrument replacement cost
" $ Accessory replacemeht cost ~
$. ACQU!SI’I‘!ON COST for thls instrument and its : B o
accessories: . . _ $  Total .
$ | Instrument acquisition cost . » o . : : o : “
$ ' Accessory acquisitiqt( cost - T

$ Total : _ .




1.

P S

How was this instrument acquired at this university? 9. How much was spent for maintenance and repair (not
(CHECK ONE) ’ for operation) of this instrument and its accessories
in 19827
|_| 1 Purchased new . '
_ $ - ' ' T
Ll 2 Purchased used ) )
I_I" 3 Locally built (at or for this university)
: 10.  Means, of servicing (maintenance/repair) this instrument
|_ | 4 Transferred from another university, e.g., by durihg "1982: (CHECK ALL "THAT APPLY)
incoming faculty member (SKIP TO ITEM 9)
: : |_| 1 None required -
|_I. 5 Government surplus (SKIP TO ITEM 9)
* . I_I 2 Service contract
| | 6 Donated new (SKIP TQ ITEM 9) ' : )
I__q 3 Field service, as needed
I_I 7 Donated used (SKIP TO ITEM 9) , . _
. : | "I .4 University-employed maintenance/repair staff
|_I 8 Other (SPECIFY) , - ' Cn
I_l 5 Research personnel (faculty, post-docs. R
graduate students)
2
: ; B I_t 6 @ther (SPECIFY)
Source(s) of funds for acquisition of this instrument ’ '
(and accessories) at this university. (SPECIFY AP- ] :
PROXIMATE PERCENTAGE CONTRIBUTION TO . 11. Instrument's general working condition during 1982: )
TOTAL ACQUISITION COST FOR EACH APPLICABLE (CHECK ONE)
SOURCE.) ‘ ' } -
I_| 1 -Excellent h
Funding ”
contribution - I_ | 2 Average
- (percent) Furiding source : '
. I_I 3 Poor (eg., unrellable frequent. breakdOqu
Federal sources: . . - . difficult to maintain or service)
NSF (National Science Foundation) 14 " Inoperable entire year
NIH (National Institutes of Health) '
DOD (Depari}nént of Defense) 12.  Research function-of this instrument during 1982:
. " (CHECK ONE) ]
.- DOE (Department of Energy) ) o
: | | 1 Most advanced instrument of its kind that i
~ Other Federal sources (SPECIFY): - is accessible to those who use it in their '
: Y : ' research :
¢
| | 2 Used for research; more advanced instru-
Non-Federal sources: - ments_are available to users when needed
University or department funds” 3 Not used for research during 1982 .
State grant or appropriation N ' ' .
T Private nonprofit foundation 13.  Technical capabilities of this instrument (i. e., the base =~
_instrument, excluding accessories) — precision, resolu- e
~. Business or industry tion, speed, volume, etc.: (CHECK ONE) i
- *. ! Other (SPECIFY) |_| .1 State-of-thesart (most highly developed and
scientifically sophisticated instrument_avail-
. ‘able) ,
100% Total : |_| 2 Adequate to meet researcher needs
| | 3 -Inadequate for research (PLEASE EXPLAIN): . :

Ly
i




X T T

4 "“l - . ;
" 14. Technical capabilities of instryment's current acces- 4 15 In 1982, was this a general purpose instrument within K
sories (precision, rcsolutlon. spead, volume, etc.): an area of research or was it dedicated for a partic- ¢
{CHECK ONE) ) ular experiment or series of expenments? (CHECK %
ONE) .
[ | NA - Instrument does not havc, and does )
not need, accessories |_1 1 General purpose (SKIP TO ITEM 16) ek
I_| 2 State-of-the-art (most highly developed and - | | 2 Dedicated I &
LScientifically sophisticated. available) . - T ' ;
- . - . re
: \ . 3
I 3 Adequate to "f“‘“ researchor nocds - 15a. Did this involve any special calibra- &
' > * . tion, programming or other modifica-
I_1 4 Inadequate for research (PLEASE EXPLAIN) _ " tion which rendered the instrument
, N . ‘unsuitable for general purpose use?
' : — (CHECK ONE) , _
e I . o
' ‘ : : - _ "1 1 Yes %
‘ I 1 2 No :
N } N ‘ -
[ " : o
P :

16. Approximate number of research investigators’ who. used this instrument (or for whom it was used) for research purpgses
during 1982: (ESTIMATE APPROXIMATE NUMBER IN EACH APPLICABLE CATEGORY)

X

- -

1  Faculty and equivalent nonfaculty researchers, this department/facility ' : _ e

L,

P S

2  Graduate and. postdoctoral students, this department/{acility

3 Funlty and equivalent nonfaculty researchers, other departments, this university ' .
2 .

BT ¥

4 Graduate and postdoctoral students, other departments, this university

3 Researchers from other universities

6 Nonacademic researchers

7  Other (SPECIFY) )
. . k4
i - =z
) /
16a. Instrument's principal area of scnentnt‘ic/engmeermg research use in 1982 (e.g.. physics, astronomy, chemistry,
computer science, electncal engineering): _ , .
LY . A ’ N 2 . E
17. Please note in space below: (a) Any additional information nceded to clarify the nature, functlon and quality of this . 4
instrument, or (b) any suggestxons to improve this questlonnau'e or.its mstructlons . . ‘\
P \~ ‘.
. "
\f_&! '__.:“:
18. Person who prepared this submission; ' ‘ . ‘ ’
NAME AND TITLE ' _ AREA CODE - EXCH - NO - EXT ._

]

19.0) How many person-hours were required to complete this form? . i
= S _ " HOURS . . MINUTES

R R N B OV Y W (N al ke e gt e te e e e e o)




